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STUDIES ON [ISOAGGLUTININS AND [ISOHEMOLYSINS. 


By W. L. Moss, M. D., 


Instructor in Medicine. 


Joh 1s Hopkins Unie rsity. 


(From the Research Laboratory, Phipps Tuberculosis Dispensary.) 


The hemoglobin may be set free from the red blood cor- 
puscles by a variety of influences; as mechanical injury, 
extremes of temperature, variations in the tonicity of the 
medium in which they are placed, acids, alkalies, soaps, bac- 
terial and other plant hemotoxins, ete. Likewise corpuscles 
agglutinate under a variety of influences but in the work to 
be reported in this paper care has been taken to exclude all 
agglutinating and hemolysing influences except those pos- 
sessed by the serum. 

Serum agglutinins and hemolysins may be designated as 
normal and immune, according as they exist in the blood of 
animals in their natural state or have resulted from the 
artificial introduction of blood from one animal into another. 
The serum of many animals normally possesses the power of 
agglutinating and dissolving the corpuscles of animals of a 
different species, due to the presence of normal heteroag- 
glutinins and heterohemolysins. This power may be greatly 
increased by the injection of foreign red blood corpuscles, the 
immune heteroagglutinin and heterohemolysin thus pro- 
duced, however, being in a high degree specific for the par- 
ticular kind of red blood corpuscles used in their production.’ 


‘It is likely that the normal agglutinin and hemolysin are also 
Specific. If one takes a serum which is able to agglutinate or 
hemolyse two different varieties of corpuscles and allows it to act 
on a sufficient quantity of one variety, all of the agglutinin or 


The prefix iso- is used to designate that variety of agglu- 
tinin and hemolysin which is effective against the erythro- 
cytes of another animal of the same species as that possessing 
the agglutinin and hemolysin. Isoagglutinins and isohemo 
lysins may be normal: i. e., occurring naturally: or immune, 
resulting from the injection of red blood corpuscles of an 
animal into another animal of the same species, 

Auto- is the prefix applicable to agglutinins and hemolysins 
capable of clumping and dissolving the corpuscles of the 
animal possessing such “ bodies.” We have a well recognized 
example of autohemolysin in certain forms of paroxysmal 
hemoglobinuria, but with the peculiarity that the amboceptor 
unites with the corpuscles only at certain low temperatures 
while the complement does not combine except at higher tem- 
peratures, 

This paper deals with normal isoagglutinins and isohemo 
lysins occurring in the serum of man. Ehrlich and Morgen- 
roth (Studies on Hemolysins. Berlin. klin. Wehnschr., 1900, 
No. 21) were able to produce isohemolysins in animals by the 
injection of the blood of one goat into another, but in no case 
were they able to demonstrate autohemolysins following the 
injection of an animal with its own corpuscles. 





hemolysin for that variety can be absorbed without lessening the 
ability of the serum to agglutinate or hemolyse the other variety 
of corpuscle. 
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A few observers have reported the finding of normal iso- 
agglutinins and isohemolysins in animals, but their oceur- 
rence is rare as compared with the frequency with which they 
may be found in man. Indeed Hektoen (J. Infect. Dis., 
1907, Vol. IV, p. 297), states that he has 
find any isoagglutinins in the serum of rabbits, guinea-pigs, 


““ 


not been able to 


dogs, horses, and cattle,” although “ the serum of the majority 
of healthy individuals above six years of age contains iso- 
agglutinins.” 

Numerous attempts have been made to establish some rela- 
tion between the occurrence of isoagglutinins and isohemo- 
lysins, and various diseases, but so far the claims of investi- 
vators who maintain that such relations exist are not borne 
out by the accumulated evidence. It seems likely that the 
misleading results of many of these observers have been due 
to the fact that they have based their conclusions upon the 
action of the sera investigated upon corpuscles from too small 
a number of individuals, for it has been definitely established 
that a given serum may agglutinate or hemolyse the corpus- 
cles of certain individuals and not those of others, so that the 
results obtained in any series of cases would depend largely 
upon the corpuscles employed in the test. For this reason, in 
all of my investigations, the serum of each member of a series 
was tested against the corpuscles of every other member of the 
series; and the occurrence or absence both of agglutination 
and hemolysis noted. 

Furthermore certain of the discordant results probably have 
been due to variations in the technique used. Some of the 
earlier observers were content merely to bring together equal 
quantities of the defibrinated blood of two individuals and ob- 
serve the results. In such tests the possible interaction of four 
elements was present; namely, two different sera, and two 
different kinds of corpuscles, instead of the action of a single 
serum on a single kind of corpuscle; a matter of importance, 
as will be shown later, on account of the inhibiting action 
which certain sera are capable of exerting on hemolysis. 

The technique employed in all of the tests here reported was 
carried out with surgical asepsis, and great care was taken 


that the syringe, pipettes, test-tubes, and all glassware used 


were not only sterile but very clean. Blood is taken from a 
vein at the elbow. For this purpose the skin over the vein is 
rendered aseptic and about 20 cc. of blood is withdrawn by 
means of a syringe which previously has been boiled and then 
washed out with a solution containing 1.5 per cent sodium 
citrate and 0.85 per cent sodium chloride; this removes any 
water which remains in the syringe after boiling and which 
might cause slight laking of the blood. Two sterile centri- 
fuge tubes are ready to receive the blood as soon as it is with- 
drawn, one being empty and the other containing 10 or 12 ce. 
of 1.5 per cent sodium citrate in 0.85 per cent sodium chloride 
solution. Into the tube containing the sodium citrate, 3 ce. of 
blood is introduced for corpuscles, and the remaining blood 
is put into the other tube for serum. The corpuscles are 
further prepared by centrifugalizing them out of the sodium 
citrate solution, pipetting off the supernatant fluid and wash- 
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ing them twice with 0.85 per cent sodium chloride solution 
to free the cells from serum. After the last centrifugaliza- 
tion, which is continued until the cells are thoroughly sedi- 
mented, the supernatant fluid is pipetted off and 0.5 ce. of the 
corpuscles is transferred to 9.5 ce. of 0.85 per cent sodium 
chloride solution, thus making a 5 per cent suspension. 

The tube containing the blood for the serum is allowed to 
clot and after about half an hour the clot is carefully separated 
from the sides of the tube with a sterile platinum needle, after 
which the serum is easily obtained by a few minutes’ centri- 
fugalization. The clear serum is then pipetted off from the 
clot and transferred to another tube. Serum and corpuscles 
are similarly obtained from a number of individuals. 

The further proceedure consists in combining equal quan- 


tities (usually 0.25 or 0.5 cc.) of serum and suspension of 
corpuscles so that the action of each serum is tested on the 
corpuscles of every member of the series separately These 
mixtures having been made, the tubes are shaken to distribute 
the corpuscles evenly through the serum, and are then allowed 
to stand in the thermostat at 37.5° C. for 2 hours, after 
which they are placed in the icechest over night. Readings 
are made at the end of the two hours in the thermostat and 
after the tubes have stood over night in the icechest. Ageglu- 
tination and hemolysis are easily determined by the naked 
eve, and the results of the reading at the end of two hours in 
the thermostat and after having stood over night in the 
icechest differ, if at all, only slightly in amount. 

Before examining the results obtained, it may be stated 
that no constant differences were found between the aggluti- 
nating or hemolysing abilities of sera in health and in disease. 
The serum of a healthy individual might agglutinate or hemo- 
lyse the corpuscles of some healthy individuals, but fail to 
agglutinate or hemolyse those of other healthy individuals, 
and the same variations were noted in its action on the cor- 
puscles of patients suffering from a variety of diseases. The 
same relations were found to exist between the serum in 
disease and the corpuscles of diseased and healthy individuals, 
Tests have been carried out on the blood of 213 individuals 
of whom 97 were healthy, and 116 diseased. In the case of 
22 of the healthy individuals the blood was tested from two to 
5 times, at intervals of a few davs, weeks, or months. The 
agglutinating action of these sera was found to be constant, 
but the hemolytic power varied in some of them from time to 
time. On five occasions series of 20 individuals were tested. 
In these series the serum of each individual was tested against 
the corpuscles of every other individual, including his own— 
a total of 400 tests in each series. Certain results were 
obtained from these large series which might have been missed 
in smaller ones. 

In about half of the total number of cases examined the 
tests were carried out on groups of eight individuals at a 
time, the serum of each one being tested against the corpus- 
cles of each member of the series, making a total of 64 indi- 
vidual tests. When examining patient’s blood, the serum was 
often tested against corpuscles from a number of normal in- 
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viduals. The ability of patient’s serum to hemolyse and 
of normal serum to hemolyse 
furthermore the 


welutinate normal corpuscles ; 
and agglutinate patient’s corpuscles; and 
presence or absence of autolysis and autoagglutination in 
bot! patients and normal blood was noted. 

It would require too much space to include here the indi- 
vidual results, but they have been summarized and are tabu- 


ated in convenient form. 
TABLE I. 


Pat. Serum. Nor. Serum./Pat. Serum.) Nor. Serum, 
Nor. Corps. Pat. Corps. | Pat. Corps. | Nor. Corps. 


} 
ri 


yisease. 


- ‘o ot 
= = - a 
- é ei & Bis | sis] s 
S - £ - to = = = | += | 
Z. = < = 4 < < 4 i|4 
5 Tuberculosis, 
Various forms.. 8 lt 7 lo 0 0 0 0 
7 Carcinoma. : ; { 6 6 8 0 0 0 0 
li Typhoid fever. 3 5 l 5 0 ( 0 0 
10 Chronic nephritis. l p 4 | ( 0 0 
6 Diabetes mellitus. 0 2 3 2 0 ( 0 0 
Pernicious anemia. l 0 3 2 0 0 0 0 
b [EARS ccevceses ses 1 2 0 0 0 0 0 0 
83 Other diseases .... 8 24 13 25 0 0 0 0 
6 6 4 56 1 0 0 0 


Examination of Table I shows that norma] serum was able 
emolyse and agglutinate patient’s corpuscles as often as 
patient’s serum was able to hemolyse and agglutinate normal 
corpuscles; that this relation does not differ markedly in 
ifferent diseases, and furthermore that autoagglutination did 
not occur in a single instance, while autolysis occurred only 
once. ‘This latter case requires closer examination. The 
lood was from a chronic nephritic who was in uremia at the 
time the test was made. The solution of his corpuscles was 
ut slight in extent and not accompanied by agglutination 
which leads me to think that the hemolysis was not due to a 
specific amboceptor-complement action, but perhaps to some 
xic substance circulating in the blood, of a chemical nature. 
The serum of this patient not only hemolysed his own cor- 
puscles, but those of all of the seven other individuals against 
which it was tested, and in no case did it cause agglutination. 
We have seen thus far that the agglutinating and hemo- 
lysing action of patient’s serum on normal corpuscles does not 





liffer in any marked degree from the action of normal serum 
mn patient’s corpuscles. In order to complete this study, it is 
necessary to investigate the action of normal serum on normal 
corpuscles and of patient’s serum on patient’s corpuscles. 
For this purpose two series of 19 patients each, suffering 


from a variety of diseases were taken and the serum of each 


ne was tested against the corpuscles of every other member 
of the series as well as the autogenous corpuscles. Similarly 
three series of 19 or 20 healthy individuals were tested. 

The results are given in Tables II and III. They show no 


important differences between the action of patient’s serum on 


JOHNS HOPKINS HOSPITAL BULLETIN. 65 


patient’s corpuscles, and the action of normal serum on nor- 
mal corpuscles. Furthermore these two reactions—patient’s 
serum on patient’s corpuscles and normal serum on normal 
corpuscles, do not differ markedly from the relations brought 
out in Table I where patient’s serum was tested against nor- 


mal corpuscles and normal serum against patient’s corpuscles. 


TABLE II. 
Number whose serum agglutinated or 
hemolysed the corpuscles of one or 
more members of the series. 


Agglutinated. Hemolysed. 


ist Series 19 patients. 18 1 
2d 7 19 17 8 
3s 35 i] 


rABLE III, 
Number whose serum agglutinated o1 
hemolysed the corpuscles of one or 
more members of the series. 


Aggliutinated. Hemolysed. 


lst Series 20 normals. 19 ll 
od 6 * 0 18 0 
8d 7 19 = 16 3 
59 53 4 

From Tables IJ and II] we see that of 59 normal sera 


tested, 53 (89-++ per cent) -agglutinate and 14 (23-+- per cent) 
hemolyse as compared with the sera of 38 patients in which 35 
(92-++ per cent) agglutinate and 9 (26-++ per cent) hemolyse, 
from which we may draw the conclusion that there is no 
marked difference between the isoagglutinating or isohemo- 
lytic action of the serum in health and disease, and while 
some still claim that one or the other of these reactions may 
be made use of in the diagnosis of various diseases, | must 
agree with those who maintain that they have no diagnostic 
significance. It is true that the individual series in any one 
disease here studied is not large, but collectively they seem 
sufficient for the above generalisation. 

Certain other points in regard to isoagglutinins and iso- 
hemolysins, perhaps, only of theoretical interest, have been 
studied in some detail. 

Landsteiner (Ueber Agglutinationserscheinungen normalen 
menschlichen Blutes. Wien. klin. Wehnschr., 1901, XIV, p. 
1132) in 1901 denied the specificity of the isoagglutination 
reaction for disease and pointed out that the phenomenon is 
also produced by the serum of healthy individuals and goes 
so far as to attempt a classification of sera according to their 
isoagglutinating action. His classification, which has been 
generally accepted up to this time, makes three groups as 


(Group A) the serum 


follows: “In a number of cases 


agglutinates the corpuscles of another Group (B) not, how- 
ever, those of Group A; while the corpuscles A are aggluti- 
In the third Group (C) the serum 


That this classifi- 


nated by the serum B. 
agglutinates the corpuscles of A and B.” 
cation is imperfect is shown by attempting to apply it to any 
of the series of 20 individuals in which I have tested each 
serum against the corpuscles of every member of the series. 

One such series will suffice to point out the difficulties of 


its application. 
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TABLE IV. 
- —SERUM. ee ee 


No..1/2/3/4]/6/6{| 7/8 |9 |10/12) 12] 18! 14] 16/ 16! 17] 18/19! a9 


CORPUSCLES 


By tabulating Landsteiner’s classification in a more con- 
venient form, we get the following statement of it: 
Group A. Serum agglutinates corpuscles of Group B. 
Corpuscles agglutinated by serum of Groups B and C. 
Group B. Serum agglutinates corpuscles of Group A. 
Corpuscles agglutinated by serum of Groups A and C. 
Group C. Serum agglutinates corpuscles of Groups A and B. 
Corpuscles not agglutinated by serum of Groups A 
and B. 

On examining the classification we see that the sera of all 
three groups are capable of agglutinating the corpuscles of 
some other group, that the corpuscles of Groups A and B are 
agglutinated by the sera of some other group, while it is not 
stated that the corpuscles of Group C are agglutinated by any 
serum. This gives one a starting point for the application 
of the classification. 

In the series shown in Table IV we see that the corpuscles 


of a certain number of individuals have not been agglutinated 


by any serum. These individuals clearly cannot be placed in 
Group A or B because the corpuscles of the members of these 
groups are agglutinated. They may then belong in Group C, 
since it is not stated that the corpuscles of the members of 
this group are agglutinated at all. 

One may then provisionally place in Group C all those 
members of the series whose corpuscles are not agglutinated 
at all. The remaining members of the series would then fall 
n Groups A and B. Thus we have: 

Group C = 5, 8, 9, 11, 12, 14, 15, 17, 20. 
Groups A and B = 1, 2, 3, 4, 6, 7, 10, 18, 16, 18, 19. 

If we look at Table LV, we will see that the sera of all those 
whom we have placed in Group C do agglutinate the cor- 
puscles of all those in Groups A and B, thus fulfilling the 


requirement for this group. 
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We have now to separate Groups A and B, and since the 
relations which these two groups bear to each other, are recip. 
rocal, and the relations they bear to Group C are identical, 
we can arbitrarily select any one of the combined Groups, 
A and B, and place it in Group A and by applying the re- 
quirements of the classification, we can separate the members 
of Group B. For example let us place No. 1 in Group A, 
The requirements are that the serum of No. 1 shall agglutinate 
the corpuscles of Group B, and by examining the action of 
serum No. 1 on the corpuscles of the rest of the members of 
the combined Groups A and B, we find that it agglutinates 
the corpuscles of Nos, 4, 6, 7, 18. Hence we will place 4, 6, 7, 
18 in Group B. Now the remainder of the combined (Groups 
A and B must, if the classification is correct, belong in Group 
A. Group A will then consist of Nos. 1, 2, 3, 11, 13, 16, 19, 
According to the classification, the sera of all of these should 


agglutinate the corpuscles of Group B, and the corpuscles of 
this group should be agglutinated by the sera of Groups B 
and C. 

By referring to Table IV, we find that the first of these 
requirements is fulfilled; namely, that the sera of Group A 
shall agglutinate the corpuscles of Group B, and that the cor- 
puscles are agglutinated by the sera of all of the members of 
Group C, but, when we come to the requirement that they 
shall also be agglutinated by the sera of Group B, we find 
that they are agglutinated by serum No. 7, but not by Nos. 
1, 6, 18. The requirements for Group B are fulfilled, with 
the same exception, namely, that sera Nos. 4, 6, and 18 do 
not agglutinate the corpuscles of Group A. 

In attempting to apply this classification to each of the five 
series of twenty individuals, exceptions were always encoun- 
tered, hence, a classification was sought which would cover all 
cases and to which there would be no exceptions. I found 
that such a classification required a separation into four 
groups, and I propose the following to which I have found 
no exceptions in the last 1600 tests: 

Group I. Sera agglutinate no corpuscles. 

Corpuscles agglutinated by sera of Groups II, III, IV. 

Sera agglutinate corpuscles of Groups I, III. 

Corpuscles agglutinated by sera of Groups III, IV. 

II. Sera agglutinate corpuscles of Groups I, II. 
Corpuscles agglutinated by sera of Groups II, IV 


Group II. 


Group 


Group IV. Sera agglutinate corpuscles of Groups I, II, III. 
Corpuscles agglutinated by no serum. 


Applying this classification to Table IV, we get the follow- 
ing separation : 
Group I=Nos. 4, 6, 18. 
Group II- 2, 3, 10, 13, 16, 19. 
Group III= 
Group IV= 


8, 9, 11, 12, 14, 15, 17, 20. 


Of the 100 bloods tested in series of 20 each, there have 
been found: 


10 belonging to Group I. 


10) : Il. 
7 me " * ITI. 
43 P IV. 





p 
L 
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F) his it is probable that Group [II is the rarest, with 


| 
Cre | but little less infrequent, while Groups I] and IV 
are t equally common. 

It has been suggested that isoagglutination and isohemo- 
ysis may present a possible danger in the transfusion of blood 
from one individual to another. 


Reference to the classification indicates that so far as 
ination is concerned, it probably would be safe to 


isfuse between members of any one group; at least, we can 


tral 

ay agglutination outside the body does not take place 
when the serum of any member of a group is added to the 
corpuscles of another member of the same group. If agglu- 
ination does constitute a source of danger in transfusion, 
me can see that a risk is run if one undertakes to transfuse 
from any member of one group to any member of another 
ort and that the risk is a double one when transfusion 
takes place between Groups II and III, since then the serum 


oth donor and donee is capable of agglutinating the cor- 
puscles of the other. 

\ word in anticipation of a subject to be dealt with when 
we come to consider isohemolysis may be added here. In 
transfusion, among other things, we have to deal with the 
action of the serum of one individual on the corpuscles of 
another individual in the presence of the second individual’s 
serum, and the first individual’s corpuscles. Consequently 
numerous tests have been made to see if this condition in- 

bits agglutination. So far it has not been found to do so. 

Having shown that individuals can be divided into four 
roups, according to the ability of their serum to agglutinate 
the corpuscles of other individuals and according to the ability 

their corpuscles to be agglutinated by the serum of other 
individuals, my next study was to determine, if possible, 
upon what these differences depend. 

In this work I have accepted Ehrlich’s theory as being cor- 
rect. This theory, as applied to the agglutination of red 
lood cells, assumes that the corpuscles in order to be agglu- 
tinated must possess receptors which are capable of uniting 
with a body which may be present in some sera called an 
agglutinin. Cells thus united to agglutinin are attracted to 
each other, come together and cohere in clumps, giving rise 
Now, if there 


is only one kind of hemagglutinophilic receptor, and one kind 


the familiar phenomenon of agglutination. 


{ isohemagglutinin, the corpuscles of any individual possess- 
ing such receptors will be agglutinated by any serum contain- 
ing such agglutinin. That this is not the case can readily be 
seen by reference to Table IV, in which, for example, cor- 
puscles of individual No. 1 possess receptors, as is shown by 
the fact that they are agglutinated by the serum of Nos. 5, 7, 
8, etc., moreover serum No. 2 contains agglutinin since it is 
able to agglutinate corpuscles Nos. 4, 6, 18, etc. But cor- 
puscles No. 1 are not agglutinated by serum No, 2, hence, we 
have to assume that the receptors of corpuscles No. 1 do not 
have an affinity for the agglutinin contained in serum No. 2. 
In other words, either the receptors of corpuscles No. 1 differ 
from the receptors of corpuscles Nos. 4, 6, 18, etc., or the 
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) 


agglutinin contained in serum No. 2 differs from the agglu- 
tinin contained in sera Nos. 5, 7, 8, ete. 

If we postulate different kinds of agglutinophilic receptors, 
it follows that we must postulate different kinds of agglu- 
tinins and vice versa. Landsteiner (loc. cit.) reached the 
conclusion from his results that there were at least two kinds 
of agglutinin present in the serum in his cases, the one in 
Group A, the other in Group 6, and both in Group C. My 
results have led me to somewhat different conclusions, and 
therefore I wish to present the evidence which | have obtained. 
I shall designate the different kinds of receptors by the small 
letters a, b, c, etc., and the different kinds of agglutinins by 
the large letters A, B, C, etc., in which it is intended to indi- 
cate that an affinity exists between receptors and agglutinin 
of like letters. Now, what is it necessary to assume in order 
to account for the existence of the four groups into which | 
have divided individuals? ‘There are two (perhaps more) 
possibilities which would account for the facts which we 


observ e. 
First Possibility. 


Group I 4,6,18. Serum contains no 


agglutinin. 
Corpuscles possess Agglutinated by sera of Groups 
Recep., a. I, II, 1V. 
Group II 1, 2,3,) Serum contains ag Agglutinates corpuscles of Groups 
10,16, | gilutinin A and C, I, I1l. 
19. Corpuscles possess Agglutinated by sera of Groups 


Recep., b. 


Serum contains ag 


Group III Agglutinates corpuscles of Groups 
II 


glutinin A and B. I, Il. 
Corpuscles possess Agglutinated by sera of Groups 
Recep., c. II, 1V. 
) t 8. 
Group i¥ 1 a Serum contains ag- Agglutinates corpuscles of Groups 
ni glutinin A, Band C, I, 11, 111. 
15.17. Corpuscles possess Agglutinated by none. 
_—" no Recep, 


Or Second Possibility. 


Group I, Serum contains no agglutinin. 
Corpuscles possess Recep., a, b and c. 


Serum contains agglutinin A. 


Group 
Corpuscles possess Recep., b and c. 


Group III. Serum contains agglutinin B. 
Corpuscles possess Kecep., a and c. 

Group lV. Serum contains agglutinin C. 
Corpuscles possess no Kecep. 

The problem now is to determine which of these two pos- 
sibilities represents the true state of affairs. If the first pos- 
sibility, then the serum of Group IV after absorption with 
the corpuscles of Group I will still be able to agglutinate the 
corpuscles of Groups II, III. If the second possibility, then 
the serum of Group IV after absorption with the corpuscle 
of Group I will not be able to agglutinate the corpuscles of 
Groups II, III. 

The following single example will serve as an illustration 
of tests carried out to decide this point. To 1 ce. of serum 5 
(Group IV) was added 0.1 ce. of corpuscles 4 (Group I) and 
the mixture allowed to stand in the thermostat for 1 hour. 
At the end of this time the corpuscles were found to be agglu- 
tinated into a solid mass. The clear supernatant fluid was 
then pipetted off from this tube and the following tests made 


with it. 
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Agglutination after 


Supernatant tluid 5* susp. Corps. ® hrs. at 37° ( 
2 hrs. 37 
1) 0.25 ce. Gr I: No.4 0.25 ce. 0 
2) 0.25 ce Gi Il: No.1 0.25 cx 0 
(3) 0.25 ee. Gr. 1lII: No.7 0.26 ce 0 


Test No. 1 showed that all of the agglutinin for corpuscles 
of Group I had been removed, while tests 2 and 3 showed 
that all of the agglutinin for Groups II and III had also 
been removed, indicating that the second rather than the first 


possibility represents the actual conditions. Thinking that 
perhaps too large a quantity of corpuscles of Group I had 


been used for the absorption, and that they might have me- 
chanically removed the agglutinin for the other two groups, 
the experiment was repeated, using varying amounts of cor- 
puscles for absorption until an amount of corpuscles of Group 
| was obtained which did not quite remove all of the agglu- 
Under these conditions it was found that 


tinin for Group I. 
the agglutinin for Group II and III had been extracted to 
the same extent as that for Group I, thus further indicating 
the correctness of the second possibility. However, I wish to 
repeat these experiments a number of times to guard against 
the possibility of error before affirming that the explanation 
given is correct, 

[ have not yet been able to classify individuals according to 
the isolytie action of their blood as has been done in the case 
That a relationship 


between isoagglutinins and isohemolysins seems likely al- 


of the isoagglutinative action. there is 
though this relationship may not extend further than their 
possible dependence upon a common causative factor. 

What this causative factor is, we do not know. Some in- 
vestigators have advanced the theory that the resorption of 
blood or its disintegration products stimulate the production 
of isoagglutinins and isohemolysins in man. We know that 
there is a physiological blood destruction going on constantly, 
and that in various morbid states, non-bacterial as well as 
bacterial, there is a pathological blood destruction, but no 
satisfactory proof has been brought forward that man re- 
sponds to the resorption of his own blood, or its disintegra- 
tion products by the production of agglutinins or hemolysins. 
The animal experiments along this line have been negative 
except in the hands of one or two investigators. Ehrlich and 
Morgenroth, as previously stated, were able to produce im- 
mune isohemolysins by the injection of the blood of one goat 
into another goat, but not by injecting into a goat its own 
Moreover, Halban (Aggluttnationsversuche mit miit- 
terlichem und kindlichem Blute. Wien. klin. Wehnschr., 1900, 
XIII, p. 545) showed that fetal blood taken from the cord at 
birth often contained isoagglutinins even in cases where the 


blood. 


maternal blood was shown to contain no isoagglutinin. In 
such cases it would be hard to refer the presence of the iso- 
agglutinin in the child’s blood to the resorption of blood 
which had undergone destruction under pathological influ- 
ences, and since the maternal blood contained no isoagglu- 
tinin, it could not have been derived from that source. 
Without inquiring more closely into the ultimate causative 
factor upon which isoagglutinin and isohemolysin depend, 
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the view which I have suggested that they may depend on a 
common causative factor is strengthened by the work of Ford 
and Halsey (Contributions to the Study of Hemagglutinins 
Med. 1904, Vol. VI). who 
showed, contrary to certain other observers, that agglutinins 


and Hemolysins. J. Research, 
and hemolysins could not be produced independently by the 
injection of the stroma of red blood corpuscles or hemoglobin 
alone. 
able animals, they found that both agglutinins and hemoly- 


When hemoglobin-free stroma was injected into suit- 


sins were produced and that the same result followed the in- 
jection of pure hemoglobin. 

In regard to the relationship existing between isoagglu- 
tinins and isohemolysins, I may say that agglutination fre- 
quently oceurs independently of hemolysis, but that the in- 
verse relation occurs, i. e., hemolysis without the simultaneous 
or preceding occurrence of agglutination seems less likely, 
In my first experiments hemolysis without agglutination was 
frequently recorded, but closer attention to this point in sub- 
sequent experiments led me to doubt the correctness of these 
earlier observations. 

Agglutination is a phenomenon which concerns the cor- 
puscle as a whole, while hemolysis is a phenomenon which 
destroys the integrity of the corpuscle, and it is possible that 


agglutination cannot persist among corpuscles which have 


been damaged bv the action of hemolysins. As a rule, how- 
ever, agglutination proceeds more rapidly than does hemo- 


lysis and by observing the action of a serum, which contains 
both agglutinin and hemolysin, on susceptible corpuscles, one 
frequently sees agglutination set in which is subsequently 
broken up as hemolysis takes place; so that if the observations 
are not made until the lapse of 2 hours, in a case where the 
hemolysin is not quite sufficient to dissolve completely all of 
vet the appearance of hemo- 
As indicated 


the corpuscles present, we may 
lysis having taken place without agglutination. 
in Tables II and III the occurrence of isoagglutinins in man 
is much more frequent than the occurrence of isohemolysins. 
In 100 individuals tested, 61 of whom were healthy and 39 
suffering from various diseases isoagglutinins were found in 
92 cases and isohemolysins in 25 cases. The latter, isohemo- 
lysins, have not been found in Group I, that is in those indi- 
viduals whose serum contains no agglutinin, but have been 
found in each of the other three groups, Groups IJ, III, and 
IV. Moreover the same statement apparently applies to iso- 
hemolysins as was made in regard to isoagglutinins; namely, 
that the serum of any individual of one group may hemolvyse 
the corpuscles of another individual in any other group except 
Group 1V, but not the corpuscles of a member of same group. 

In the hundred individuals tested in groups of 20, I have 
found only two exceptions to this rule, and it seems likely 
that the hemolysis in these two cases may have been due to 
accidental causes. A further point of considerable theoretical 
interest and of practical importance in its bearing on the 
question of transfusion in man was discovered, 

Given an individual, A, whose serum is capable of hemo- 


» 


lysing the corpuscles of another individual, B, in the test tube, 
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nOlysis 1S prevented if the serum of B is added to the 
serum of A before it is allowed to act on the corpuscles B. 
For this experiment it is best to mix the two sera and allow 
them to remain in the thermostat for half an hour before 
\dding the corpuscles, but even when the corpuscles are added 
nmed ately the inhibition is partial if not complete, 

[t was further found that the serum of any member of the 
yme group as that to which the individual furnishing the 
corpuscles belonged would also exert an inhibiting action. 
Ascoli (/soagglutinine und Isolysine menschlicher Blutsera. 
Miinch. Med. Wehnschr., 1901, Vol. 48, No. 31, p. 1239) was 


1 


1e isolytic 


jle to show in a certain number of cases that t 
ction was due to two bodies, one thermostable (amboceptor) 
er thermolabile (complement). This he proved by 

e usual method of heating hemolytic serum to 56° C. for 
20 minutes, and showing that it had lost its ability to cause 
solution of the red blood corpuscles, but that this power could 
stored by the addition of the fresh serum of another 
ndividual, which serum alone was incapable of producing 
any hemolysis. Ascoli states that in a certain number of cases 
as able to accomplish this reactivation, but in others the 
ictivation failed for reasons which remained to him inex- 
licable. I have confirmed Ascoli’s statements regarding the 
mboceptor-complement nature of isohemolysin and of their 
ations to heat and in the light of the statements I have 
just made, it seems probable that in the cases where Ascoli 
was unable to reactivate his hemolytic sera after heating, that 


he may have been using for the reactivating serum, the blood 


an individual belonging to the same group as the individual 
m whom the corpuscles were taken and that the reactiva- 
m failed, not through any lack of complement, but on ac- 
int of the presence of inhibiting bodies in such a serum. 
In order to reactivate a given hemolytic serum one may best 
employ the serum (nonhemolytic) of a member of the same 
group as that to which the hemolytic serum belongs. 
| have tested this property of the serum to inhibit the 
emolysis of the homologous corpuscles, or the corpuscles of 
ny member of the same group and found that it resists heat- 
ing to 57° C, for half an hour, and is therefore thermostable. 
| have next attempted to discover the point of action of 
is inhibiting body. Theoretically such a body might act by 
combining with, 1, the receptor group of the cells; 2, the 
vtophil 


ic group of the amboceptor: 3, the complementophilic 


croup of the amboceptor; 4, with the complement. 
The first possibility, blocking of the receptor of the cell, 
n be ruled out at once, for if this occurred, cells first treated 
ith the inhibiting serum and then removed by centrifu- 
alization and washed would not be dissolved on the subse- 
uent addition of a hemolytic serum. We know that the 
serum of any individual protects its own corpuscles from 
emolysis by any other serum, but as soon as the corpuscles 
removed from their own serum they may be dissolved by 
other hemolytic sera, showing that their receptors are free. 
l‘o determine which if either group of the amboceptor has 


en blocked, that is if the antihemolysin is an antiambo- 


ceptor, we may proceed as follows: ‘To susceptible corpuscles 
add inactivated hemolytic serum and inactivated protective 
serum. After these have stood together for a while in the 
thermostat remove the corpuscles and wash them. Now if 
the cytophilie group of the amboceptor has been blocked the 
receptor group of the corpuscles will remain free, and they 
may be hemolyzed by the addition of fresh hemolytic serum, 
but not on the addition of complement alone; but if the com 
plementophilic group of the amboceptor has been blocked the 
cells may have anchored the amboceptor-antiamboceptor com- 
bination and hence will not be hemolyzed on the addition 
even of fresh hemolytic serum. If the inhibiting body is an 
anticomplement, the cells after removal and washing should 
be hemolyzed on the addition of complement alone. In order 
to determine this point I selected an individual C from Group 
IV whose serum was hemolytic for the corpuscles of an indi- 
vidual A of Group I. Equal quantities of C’s serum and A’s 
serum were inactivated and added to A’s corpuscles. After 
the mixture had stood for an hour in the thermostat at 37.5° 
C. the corpuscles were removed by centrifugalization, washed, 
suspended in a small amount of salt solution and to one por- 
tion complement alone was added (serum D, Gr. IV which 
had been shown to possess no hemolysin), and to another 
portion of the corpuscles fresh serum from C was added. 
Those corpuscles to which complement alone was added were 
not affected while those to which hemolysin was added under- 


went prompt solution showing that the antihemolysin is an 


antiamboceptor which acts by blocking the cytophilic group 
of the amboceptor. 

At present I am only prepared to speculate as to the origin 
and nature of this antihemolysin. 

Miiller (Ueber die Erzeugung himolytischer Amboceptoren 
durch Seruminjection. Miinch. med. Wehnschr., 1902, XLIX, 
No. 32, p. 1330) refers to the work of Morgenroth in which 
he showed that by the injection of serum one could call forth 
the production of hemolytic amboceptors which are identical 
with those resulting from the injection of blood. Miller 
refers to his own earlier work in which he showed that 
whole series of normal sera possess antihemolytic properties 
directed against the hemolysins contained in other normal 
sera. He proceeded to inject sera containing antihemolysin 
in an effort to produce an anti-antihemolysin, and thought at 
first that he had succeeded In accomplishing this, put closer 
scrutiny showed that he had merely produced a hemolytic 
serum. By injecting guinea-pig serum into another anima 
he obtained a serum capable of dissolving guinea-pig corpus 
cles. His explanation of the fact that the injection of serum 
alone is able to produce an hemolysin is that the serum must 
contain groups identical with the receptor groups of the cor- 
puscles, and he further suggests that if the serum contains 
croups identical with the receptor groups of the corpuscles, 
such a serum should be able to bind the hemolysin and thus 
protect the corpuscles from hemolysis. I arrived at the same 
conclusion regarding the nature of the antihemolvysin directed 


ugainst isohemolysin which I observed. 
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CONCLUSIONS. 


|. Isoagglutinins occur in the serum of about 90 per cent, 
nd isohemolysins in about 25 per cent, of adult human be- 
2. These bodies appear with approximately the same rela- 
ve frequency in health and in various diseases and therefore 


eno diagnostic sienificance, 


}. In a number of healthy individuals whose blood was 


watedly tested at varving intervals of time the agelutinat- 


ng action was found not to vary, while in some cases the 


nolytie action which was present in earlier tests was absent 
n subsequent tests. 


There are at least three different isoagglutinins and 


hree isohemolysins in human sera and three different iso- 
colutinophilic and three isohemolysinophilice receptors pos- 
human re 


sessed ty\ 


| hlood corpuscles, 
5. There are human sera which contain no isoagglutinin 
ind isohemolvsin but whose corpuscles possess receptors for 
soagelutinin and isohemolvsin. 

6. No individual serum which I have investigated appears 
to contain more than one of the three kinds of isoagglutinin 


sohemolysin. 


:. The corpuscles of a given individual may possess no iso- 
agglutinophilic or isohemolysinophilic receptors or they may 


vossess two, or all three kinds of these receptors, 


8. Human beings can be divided into four groups accord- 
ng to the ability of their serum to cause isoagglutination and 
f their corpuscles to be isoagglutinated. 

9. The serum of members of any one group will not agglu- 


corpuscles of other members of the 


nate or hemolyse the 
same group but will agglutinate and may hemolyse the cor- 
puscles of members of any other group except those of Group 
[V. ‘his may have a practical application in the transfusion 
f blood from one individual to another. 

10. Autoagglutination was not observed in any of the 213 
ases investigated and autohemolvsis was observed only once. 
In the latter case the hemolysis may have been due to extra- 
neous causes. 
individuals according to the 


has not been accomplished. 


11. A strict classification of 
ISO lemolytie action of the blood 


f isohemo- 


12. Isoagglutination may occur independently « 
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lvsis but isohemolysis is probably always preceded or accom- 
panied by isoagglutination. 

13. All the sera investigated contained an antihemolvysin 
which protected the homologous corpuscles and those of mem- 
bers of the same group from solution by any other serum. 
14. This antihemolysin is an antiamboceptor which acts by 


uniting with the eytophilic group of the hemolysin thus block- 


ing it off from the red blood cell; and probably consists of 
receptor groups of the red blood cells which have been cast 
set iree 


off from the cells or vy the physiological or patho- 


logical destruction of the corpuscles. 
15. Isoagglutinin is thermostable: that is it resists heating 

to 55° C. for 30 minutes. 

16. Isohemolvsin consists of two components; one, thermo- 

stable, resisting heating to 55° C. for 30 minutes (ambocep- 

tor). the other thermolabile, destroved by heating to 55° °C. 

for 30 minutes (complement). 

to 55” C. 


antihemolysin is thermostable, resisting heating 
for 30 minutes. 
18. Anv non-lvtic serum may be used to reactivate an in- 


activated hemolvtie serum provided the reactivating serum 
does not contain antihemolysin against the amboceptor of the 
other 


must not be chosen from the same group as that to which the 


hemolytic serum. In words the reactivating serum 


corpuscles to be hemolyzed belong. The reactivating serum 
may best be chosen from the same group as that to which the 
hemolytic serum belongs. 

19. The origin of isoagglutinin and isohemolysin has not 
vet been satisfactorily determined. It probably cannot be 
referred to the destruction and resorption by an individual 


of his own blood. 


Note.—Since the above paper went to press there has come to 
my notice in the Jahresbericht fiir Neurologie und Psychiatrie, 
1907, the review of a paper by Jan. Jansky, entitled ‘“ Haemato- 
logische Studien bei Psychotikern,” Klinicky Sbornik, No. 2, 1907; 
in which the author divides individuals into four groups according 
to the agglutinating reaction of the blood quite in the same way 
that I have done, except that his Group I corresponds to my Group 
IV and vice versa. 

Had this paper come to my notice in time I could have given 
the author credit in the body of my paper for his priority in es- 
tablishing the correct classification. 


CLINICAL EXPERIENCE WITH THE WASSERMANN REACTION IN 
THE JOHNS HOPKINS HOSPITAL. 
By Paut W. Criovenu, M. D., 


issistant Resident Physician. 


(From the Medical Clinic, 


The great importance of an accurate method for the diag- 


nosis of syphilis in its obscure forms is a matter of veneral 


recognition. Though in the strictest sense a constitutional 


disease, a definite diagnosis has hitherto been impossible in a 


( 


onsiderable number of cases which did not happen to show 


Johns Hopkins Hospital.) 
nanifestation, Hence the 


announcement by Wassermann of the discovery of a reliable 


some cutaneous or other external 


method of serum diagnosis aroused unusual interest and led 
to a very large amount of confirmatory work. 
As originally devised by Wassermann in 1906,’ the test 


depended on the principle of complement fixation formulated 





n 








\LARC Il, 
y Bordet and Gengou in 1901." They found that if a bac- 
| culture was added to the fresh blood serum of an animal 
mmunized to that organism, the complement present in the 
serum would be removed, or fixed, so that it would no longer 


to dissolve sensitized red blood corpuscles. 


bbit is injected with the red blood corpuscles of a 
; ie blood serum of the rabbit will acquire the power 

Ing the sheep’s corpuscles. This power of dissolv- 
ng the sheep corpuscles is not present in normal rabbit serum, 
ut or n that of the treated animal. It is specific. That 
s. effective only in dissolving the corpuscles of that one 
species of animal, the sheep. It will not dissolve those, for 


In order to carry 
If it is old, 


for 20 minutes, it will lose this power, 


example, of the ox, the dog, or the chicken. 


solution, the rabbit serum must be fresh. 


t 


rl ted to 56 .3. 
ut regain it if a little fresh serum is added from any 
Such a solution, 


mal animal, as e. g. from a guinea-pig. 


en, depends on the presence of two substances. One, not 


present in normal rabbits, but formed as a result of the in- 

tion of sheep corpuscles, is called the amboceptor, immune 
ody, or hemolysin. It is specific, and since it is not de- 
stroved by heating, is said to be thermostabile. The serum 
containing it is known as an hemolytic serum. The second, 
present in all sera, and destroyed by heating, is called com- 
plement. Corpuscles which have been mixed with an inacti- 
vated specific hemolytic serum, such as the rabbit serum just 
described, are said to be sensitized; they are so changed as to 

dissolved on the addition of free complement. For the 
purposes of this reaction, they may be regarded simply as a 
agent for the detection of free complement in a solution, 
vmolysis occurring, if free complement is present. 

\ny substance, bacterial or otherwise, which on injection 
into an animal, results in the production of specific antibodies 
is known as an antigen. 

Bordet and Gengou showed that if an emulsion of typhoid 

(an antigen) is added to the fresh serum of an animal 
immunized to typhoid (and containing specific antibodies), 
the serum would lose its power of dissolving sensitized cor- 
puscles, due to the removal or fixation of its complement. 
They found this phenomenon to be specific. If any serum 
was used except one immune to the particular organism with 
whose culture it was mixed, the complement would not be 
disturbed and the serum would retain its power of dissoly- 
ng the sensitized corpuscles. They devised the test for de- 


1 immunized ani- 


¢ and identifying specific antibodies i 


s; and applied it in a few cases to man. 


ssermann conceived the idea of applying this principle 


t ‘diagnosis of syphilis. As an antigen he substituted for 
e bacterial emulsion an aqueous extract of the liver of a 
SV] tic fetus. He found that the addition of a small 


amount of such an extract to the inactivated serum of a 
syphilitic patient, to which free complement had been added, 
would fix the complement present. If sensitized red cor- 
uiscles were added, no hemolysis would occur. If a normal 
or non-syphilitic serum were used, the complement would re- 


main free, and the corpuscles would he dissolved. He tested 
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the reaction on infected apes, and also clinically on man, and 
obtained results so constant as to give promise ot great prac- 
tical value, 

Subsequent work by a great many investigators has con- 
firmed his views as to its clinical value, non-syphilitic sera 
rarely giving a positive reaction. But the prevailing ideas 
as to the nature of the reaction have been materially changed. 
It was soon shown by Marie and Levaditi,* Weil and Braun,’ 
Levaditi and Yamanouchi,’ and others that in larger quan 
tities, extracts of normal human livers, human or guinea-pig 
hearts, and of some other tissues, would also fix complement 
when combined with syphilitic sera. The antigenic sub- 
stances in the syphilitic liver extracts could not be specific, in 
the strict sense, not being derived from the syphilitic organism 
or its by-products in the affected organs, but were substances 
present in normal organs, occurring in the syphilitic organs 
in increased amounts. 

It was then shown by Landsteiner, Mueller and Potzel 
that an alcoholic liver extract was (nearly) as efficient an 
Such an extract contains no 


complex albuminous substances such as had been supposed 


antigen as an aqueous extract. 


were concerned in the reaction, but relatively simple fatty 
substances known as lipoids, such as lecithin, cholesterin, and 
sodium oleate. It has since been shown that lecithin, and 
some of the others, in solution will fix complement when 
combined with syphilitic sera. ‘he reaction cannot be con- 
sidered biologically specific, in the sense of a combination 
between a specific bacterial substance and an immune body, 
but merely as one that has been shown empirically to be char- 
acteristic of syphilis. The exact mechanism of the reaction 
is not understood, but it can hardly be a specific immunity 
reaction, as was originally supposed. 

The technique of the reaction is somewhat complicated.’ *” 
None of the simplified methods that have been sufficiently 
tested have proved as reliable as the original method, which 
was employed in the present series, except that in most cases 
one-fourth of the quantity of each constituent was used. 

The blood of the patient was obtained as a rule, from the 
median basilic vein, with a small aspirating syringe. If care- 
fully done with a small, sharp needle, it causes practically no 
discomfort, and is entirely without danger. The test was 
usually made the day the blood was obtained: in some cases 
on the following day. If the serum is sterile, and kept on 
ice, there does not seem to be much weakening of the reaction 
within a week, Serum that is visibly contaminated is unfit 
for use. After the serum has separated, it is inactivated by 
heating it in a small sealed tube, in a water bath, to 56° C. 
for 2 


present, but also weakens the reacting power of the serum 


) minutes, This not only destroys the complement 


This seems necessary, as positive reactions have been re- 
ported in non-syphilitic sera which had not been heated. 

This has been confirmed in the present series of cases, several 
of which gave negative reactions after inactivation, but 
showed strong, or even complete fixation of complement when 
fresh. In a few cases the reverse is true, probably on account 


of the additional complement present in the patient’s serum. 
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\- intigen Was used an altcohnotlic extract of a svp ilitie 


et ver, nh which the presence ol spirochaete ad een 


lemonstrated in sections by Levaditi’s method. Where quan- 


tative comparative tests have been made with ditferent anti- 
ens, if as been shown that syplilitie ver eXtracts are 
nost satistactol hey vive positive reactions with svphi- 
¢ sera in greater dilution, and have less independent anti- 


ynplemental wer, measured yy the amount yt extract 
ich will inhibit hemolysis, in the absence of anv patient’s 
un. The activity of such extracts is quite independent ot 


e occurrence or number of splrociretw present, The est 
stitute is an alcohole extract of normal human or cuinea- 
Lecithin solutions are least satisfactory. 
ryhoili foteal | ' th) 
SV pt etal livers are more clhictent 
win aleoholi n giving a somewhat larger percentage ol 
sitive reactions with svphilitic sera: but they are more 
ariable, and much more unstable. The extract is made by 


nding up the liver, shakine it tor several hours with ten 


olumes of absolute alcohol, and filtering. It will keep in 
lefinite 

There is considerable variation in the behavior of different 
extracts to svphnilitie sera of weak reacting power, Such sera 
nav give a positive reaction with one extract. and a negative 


vith another. Properly controlle ixation with any extract 


lat is known to be reliable may b iccepted as positive 


\s complement, fresh guinea-pig serum is used in 1 to 10 


dilution. It was used 12 to 18 hours after bleeding. Small 
Wnounts ma ve aspirated directly rom the eart, without 
nyury t the animal if this be done under ether, 


\s a daemolytic serum is used Nt im- 


/ 


nunized to sheep corpuscles. The rabbit is given ntraperi- 
toneal injections of washed corpuscles at 5-day intervals, in 
loses increasing from 2 to 10 ce. After 6 doses the animal 
eft for 10 davs without further treatment. A small amount 

s then withdrawn and tested. If active in a dilu- 

on of 1 to L000 or higher, it is best to bleed the anesthetized 
bit to death. The serum is put in sealed tubes, inactivated 


Thus preserved, it will lose but little streneth 


nonths. In the living animal, the strength of 


e serum varies great from day to day. 

Che sheep’s blood is obtained by aspiration from the jugu- 
s mixed at once with 1.5 per cent sodium 
rate in .85 per cent salt solution to prevent clotting. The 


rpusctes are removed Vv centrilugalization, are washed tour 


nes in salt solution to remove all trace of sheep serum, 
ire centrifugalized to constant volume, and ao per cent sus 
ension is made in salt solution, 
The smallest quantity of rabbit serum that is necessary to 
ssolve L ce. of a5 per cent suspension of sheep corpuseles in 
e presence of 0.1 cc. fresh guinea-pig serum is determined, 
nd three times this amount is used in the final tests. 
» U2 if inactivated patient’s serum are added 0.1 ce. 
oninea-pig serum, as complement, and 0.1 ce. of liver extract 
ih fraction being first diluted up to 1 ce. The mixture is 
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cor ( ! stat ena rl complemes a. 
ion to occu There is ! ( ad 1 ce. of dilutes ‘ 
serul e stren f whi is been previously deter ed 
and 1 ce, of > per cent suspension of sheen corpuseles | 

Iwture is agai Tee t thermostat for 2 hours ik- 
! Cl several times during the ineubation, 7] tubes 
re kept on ice over en read. In positive cases, 
here complement fixation is occurred, the corpuscles ar 
hot dissolved, In the nevative cases they are compiet S. 
solved 

ac sf pin the process N sf e carerully contro! ed, ea 
serun f each patient, as we as the liver extract must 
tested independently in double the antitvy used in thi al 
test, without eivinge anv fixation complement. The serum 
fa normal or non-svphilitic case must always be tested as a 


control, and must show complete hemolysis. Partial fixation 


msidered as indicating a positive reaction, provided 


na Ti ( 

the cdevree of ha molvsis = sli be and all the contro tubes 
] ] ] > .“ 

show complete Dewemorvsts. Bo el Ihe cases occur wher the 
result is in doubt. Such eases s ild be repeated. usi 


Although there is nothing in the test that 1s technica 
Littic rv that requires any special skill, some experience 
nd a uniform technique are required to insure reliable and 
comparable results. For example, even the manner and ra- 
idity with which an aleoholic antigen solution is diluted may 
influence the result of the reaction.” The reliability of the 


results depends chiefly on the care with which each step in 
technique, there is one in- 
herent defect in the test that has been especially emphasized 
by Noguchi. 


(han iVSIN) Tor sheep corpuscles, In amounts varving [rom 


Normal human serum contains amboceptors 


nere trace up to several times the quantity needed for the 
est. Hence if, in a given casé e lruman serum to be tested 
s strongly hwmolvtic, the addition of the usual 2 or 3 units 
of hemolytic rabbit serum may result in a large excess of 
wmolysin being present. This may cause complete hawmo- 


Vsis In positive cases where a small amount of complement 


remains Tree, or may even to son extent liberate complement 


as been fixed. Hence a few positive reactions wi 
nissed., An attempt was made by Bauer ™ to avoid this dith- 
culty, but no better results were obtained than by the original 
) hod 

Noow as recently proposed a new method which not 
mly attempts to overcome this diffieultv, but greatly simpli- 
fies the technique of the reaction. He uses the serum of a 
rabbit that is immunized to human corpuscles. Human 


serum, at the degree of dilution used in the test, does not 
ontain any appreciable amount, for 
corpuscles, He also thinks innecessary to IMactivat 10 
sera. He reports a larger percentage of positive reactions 1n 
certain and doubtful cases than by the original method, and 
in cases in which this was negative, showed that the serum 1n 


contained an excess | amboceptors for sheep Cc 














A I] Is Tries lake it more gene! pheable 
n oy r paper e antigen s mana tiv 
Se] ul n quantities suitable sin test. 
eS e a very important and practical simp!lifiea- 
ol e reaction, Ina mited number I ses In which 
led ere sing papers very kin rmished \ 

Iriv satisfactory Suits were tained 
sults that ave een reported are ut as fol- 
S In primary sv} s from 50 to 60 per cent give a 
S eaction. In active secondary and tertiary svphilis, 
ore are positive. In latent syphilis about 
I re positive. tin congenital svplilis ~ 90 to 100 

ITIVE 

( wes and general paresis also ive a OSITIVE e- 
Ol n the spinal fluid and ie blood serum: tabes in 


aresis in YO to 100 per cent. 


nts Vil ho istory Of syphilis seem nearly as likely 

sitive reaction as those who admit an infection. 

naller percentage in tabes is possibly to be attributed 

e slower course of the disease, and the longer interval 

we the svphilitie infection, In view of the nonspecifieity 

{ yn t can hardly be accepted as final root of the 
eChcet SVph sin all such Cases, 

\ one ms have heen reported giving a positive re- 

ere SV} s could apparently e exeluded., The 

st ortant one is scarlet fever.” * During the fever and 

eks after it a positive reaction is not infrequent. 

osit eactions have been reported in a number of cases of 

n umboesia,” and in animals infected with trypa- 

somes. Isolated cases have been reported in a variety of 

er conditions,” but are so exceptional as to be open to sus- 

ym, and detract nothing from the reliability of the reac- 


this clinic are quite in harmony 
No effort has 
syphilis, but rather 


The 


The results obtained in 


ose reported elsewhere. een made to 


f manifest to select 


an cases O 


was in doubt. reaction was 


lwenosis 


ied in a variety of other conditions in which syphilis 

e exciuded. 
Out of 268 cases in this series which have been studied, 
( *rofessor Barker has kindly permitted me to publish, 
9 there was nothing in the history, symptoms, or physical 
ns suggest svphilis. All gave negative reactions. Some 
re normal or nearly normal persons. Most them, how- 
ere patients with serious acute or ronic disease. 
ong them mav be mentioned: acute nd chronic ure- 
s, pneumonia (6 cases), typhoid fever (5 cases), pul- 
nary tuberculosis (3 cases), miliary tuberculosis (2 cases), 
is meningitis (5 cases), chronic osteomvelitis, acute 
itic fever with endocarditis, arteriosclerosis, mvocar- 
nd chronic nephritis (7 cases), diabetes (2 cases), 
is deformans, advanced carcinoma (9 cases), alcoholie 
sis (5 cases), hemochromatosis, Hodge} ns Isease, per- 


congenital icterus, peripheral neuritis, multi- 


cases), progressive central muscular atrophy, 


cases), paralysis cases). 


agitans 
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BULLETIN. ; 


() » Cases hinical svpn ( 7) ro«o per cent l 

sitive reactions, © » Cases rinarv svphilis r 50 
er cent wer Ositive, () 13 cases of secondary syphilis, _ 
r 70 per cent were positive Three of the 4 negative cases 
ad received thoroug! reatment, ()] 1% cases of tertiary 
svphilis with definite lesions, 16, or 54 per cent were positive 

wo of these watients showed mors of the chest vall 
linically somewhat resembling sarcomata. In each the result 


e (positive) reaction was confirmed by an exploratory 


ncision and microscopical eXamination, \ third patient 
ith pulmonary tuberculosis had an ulcer on the back of the 
rearm of a year’s duration ch for a time was believed 


e tuberculous. Although he suspicion as 


) ts character final arose, He ave a Ost ‘ reaction, 


rhe leer 


Of 101 cases in which the d 


healed rapidly under antisvphilitic treatment 


agnosis was In doubt, 37 gave 


a positive reaction. In 50 of these cases clinically syphilis 
seems probable. Positive reactions were obtained in 33, or 
66 per cent. In 51 cases in which without the reaction, syphi- 
s would seem unlikely, 4+ gave positive reactions. In none 
ld hil ) lnded 
ould syphilis be excluded. 
Positive reactions were obtained in 2 other cases giving 


no history of syphilis, and presenting as their chief sign of 


nfection a well marked general glandular enlargement. 


In the series, 54 were found who gave a definite 


cases 


istory of an old syphilis that could be accurately dated, 


varying rom + to 45 years etore examination, In 13 of 


Ise there ndicate an active process. 


was nothing definite to 


Of the 13, 10 gave a negative reaction. The interval between 


the intection and the examination varied from 11 to 45 vears, 


ind averaged 24 years. A positive reaction was obtained in 3. 


One, a man of 35, was suffering from adherent pericardium, 


with broken definite history of 


compensation. He gave a 


syphilis 16 vears before, but showed no signs of 


r 7 
except a few old scars on the shins. A second case, a man of 


lO, with amoebic dysentery. gave a nfection 15 


istorv of 


ears before. He showed the scar of the primary lesion, and 


slight general elandular enlargement. ‘The third case was 


colored sailor of 26, with acute lobar pn umonia, Hi ad a 


primary lesion at 20. He also showed a sear, and a general 


elandular enlargement. 


Of the 21 


cases showing some sign of active diseas 


tive reactions were obtained in 12, 


% negative cases, 5 were tabetics, who gave story of in- 


fection from 8 to 26 vears before. One with an aortic aneu- 


rvsm nfected 30 years before: 1 with a rectal strictur 


Was 


leers, 7 vears before: 1 with 


oo Vears before: 1 with tertiary 
cerebral svmptoms 4 


ne positive reactions, » were cases Ot tabes 


dated back 9, 10 and 50 vears respectively. hree were cases 


if aortic aneurysm, 2 of aortic insufficienev, and 4 of tertiary 


syphilis with gummata, The interval since infection varied 


from 8 to 39 vears. and averaged 19 vears. Only 1] ad ad 


symptoms referable to svphilis in the interval. 


Of special interest are the with vascular lesions 


cases 


OF 20 if aortic aneurysm tested, 10, or 50 per cent, 


cases 
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gave positive reactions. Only 4 of the 10 gave a history of 
syphilis. Two of the others who gave positive reactions came 
showed a localized productive mesaortitis, 


to autopsy, and 


} 


such as is usually considered characteristic of syphilis. In 
9 other cases showing arteriosclerosis and aortic insufficiency, 
but no indications of aneurysm, 6 gave positive reactions. 
Only 3 of the 6 gave a history of syphilis. 

In 6 cases giving clinical signs of cerebral syphilis, 3 posi- 
tive reactions were obtained. One of the negative cases had 
received thorough treatment. 

Among other cases in which the reaction was of importance 
in reaching a diagnosis may be mentioned a case of syphilitic 
cirrhosis ; a case of bilateral synovitis of the knees with no 


‘ther definite signs; a case of tumor of the spleen; and a case 


of obliterative endarteritis with gangrene of the leg. 


[t must be borne in mind that syphilis may coexist with 


other diseases. 


Thus, a colored man, 29 years old, came into 


the hospital with signs of intracranial tumor. He gave a 


suspicious history, and physical signs pointed to syphilis, 


which was confirmed by a positive reaction. At operation it 


was found that his serious symptoms were not due to syphilis, 
but to a cerebral abscess containing streptococci, 
Of 15 cases of tabes tested, 6, or 40 per cent, gave a posi- 


tive reaction. Of the 9 negative cases, 4 had recently received 


vigorous mercurial treatment. Eleven of the 15 gave a his- 


tory of syphilis, and 5 of these gave positive reactions. Of 


the + who denied infection, 1 gave a positive reaction. In 5 


the reaction was tested in both blood and spinal fluid. In 2 


negative reactions were obtained in both; in 1, positive in 


both. In 1 the blood was positive and the spinal fluid nega- 


tive. In 1, the spinal fluid only was positive. 


In 7 cases of general paresis, positive reactions were ob- 


tained in all. All but 1 of these patients gave a history of 


syphilis. In 4 cases both blood and spinal fluid were positive, 


the blood giving the reaction in a higher dilution than the 


spinal fluid. In 2 the blood only was positive. In 1 the blood 


gave a negative reaction, but the spinal fluid a positive. I 


am indebted for these specimens to the staff of the Sheppard 
and Enoch Pratt Hospital, who kindly placed them at my 
disposal. 


Mercurial treatment tends to weaken the reaction. But 
disappearance of the reaction does not mean cure. Such 
eases are still liable to relapse, although much less so than 
those cases in which a positive reaction persists in spite of 
treatment.* A positive reaction is considered by many as in 
itself an indication for treatment. But it is not certain that 
this is always the case. Instances have been cited of positive 


reactions in patients some years after all signs and symptoms 


had apparently disappeared. Such cases would have to be 
followed for a very long period before the presence of some 
latent lesion, of a developing aneurysm, or parasyphilitic 
affection could be excluded. 


Mild 


cases yielding readily to treatment may react as strongly as 


The reaction is unreliable for prognostic purposes, 


severe, intractable ones. The reverse, however, is undoubted], 


the rule. 

In estimating the diagnostic value of the reaction, it must 
constantly be borne in mind that very little reliance can be 
placed in a negative reaction. Not infrequently a negative 


reaction is obtained in with active secondary or 


1 patient 


tertiary lesions, In this respect its limitations are analogous 
to those of the Widal reaction in typhoid fever. 

It is safest to regard a positive reaction as simply indicat- 
ing a pre-existing infection. Though usually an active one, 
it may be latent, and not the cause of the symptoms present. 
While it may be going too far to accept a positive reaction as 
absolute proof of syphilis, if the exceptions noted are kept in 
mind, it may be considered conclusive for all practical pur- 
irma- 


poses. In view of the extensive, almost unanimous con 


} 


tion it has received, the test must be regarded as a clinical 


method of very great reliability. 
SUMMARY. 


In 99 cases where syphilis could be excluded the reaction 
was negative in all. In 51 doubtful cases in whieh clinically 
syphilis was not probable, the reaction was positive in 4; in 
50 in which syphilis was probable, a positive reaction was 
obtained in 33, or 66 per cent. In 45 cases which were 
certainly syphilitic, a positive reaction was obtained in 33, or 


v3 per cent. Excluding cases which had recently received 


thorough mercurial treatment, positive reactions were ob- 
ained in about 82 per cent of the cases showing active syphi- 
litic lesions. Positive reactions were obtained in 40 per cent 
of 15 cases of tabes, and in all of the 7 cases of general paresis 


which were tested. 


Note.—Since the paper was submitted for publication several 
reports have appeared which in the main support Noguchi’s claims 
as to the reliability of his method. However, until it has been 
more thoroughly controlled by experienced workers in other lab- 
oratories, results obtained with it should still be accepted with 
some caution, especially if the sera tested are not inactivated. It 
will certainly not yield reliable results in inexperienced hands. 

The more recent work also indicates that the reaction affords 
a valuable (though not absolute) indication for treatment. With 
few exceptions, every patient giving a positive reaction should re- 
ceive treatment until the reaction becomes per- 
manently negative. 


with mercury 
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Gesell- 


Ueber positive Wassermann- 


KIDNEY. 


By F. W. Grirrirn, M. D., 
Assistant Resident Gynecologist, The Johns Hopkwms Hospital. 


It is surprising that a condition so common and so easy of 
detection as movable kidnev should have been for so long 


int 


tely unknown. Nowhere in the references to Hippoc- 


rates, Galen, Paul of Aegina, or Avicenna do we find any- 
thing to indicate that they were acquainted with this abnor- 
nality. Many of the renal affections were recognized by the 
er writers and treated in a manner which seems rational 
to us to-day. Hydronephrosis, so frequently the result of a 
lovable kidney, was described by Galen under the term 
Ischuria. But to Franciscus de Pedemontio, who lived the 
latter part of the fifteenth century, must be given the credit 
ing the first to call attention to the simple, uncompli- 
ated movable kidney. Apparently, he did not lay much 
stress upon his discovery, and regarded it merely as an in- 


resting anatomical curiosity with little or no clinica] im- 
portance. 

Not until the time of Riolan, in the middle of the seven- 
teenth century. do we find any description of the clinical 
nanifestations of movable kidney, known then as “ dislocation 
{ the kidney.” Riolan (Encheiridium anatomicum et pe- 
thologicum, Lugd. Batav., 1649) has expressed so clearly and 
unmistakably his views of movable kidney that I would quote 
from im the following description : 

Although the kidneys are firmly attached to the loins by the 
glue of the fat, yet sometimes they become loose and fall for- 
wards; sometimes they slip down to the hypogastrium—not with- 
out danger to life; this is so true that it is by no means to be 


doubted. This happens especially, not only because of the fat 
in which they are wrapped liquefying, but also from their weight, 
when they are so large, from tumor or stone enclosed in their 
cavities that they cannot be held by their own fastenings in 
their own places, and then, for a while, they stop there, but at 
length rot and suffer an abscess. 

Even to-day, the absorption of the fat in the capsule of the 
kidney is considered an important etiological factor in neph- 
roptosis. 

For a century after Riolan’s publication the medical pro- 
fession made absolutely no advance in its knowledge of mal- 
position of the kidney. The great Haller, who lived during 
the latter part of the eighteenth century, apparently did not 
know any more about movable kidney than was known by 
Riolan. 

\n abstract from the posthumous works of Matthew Bail- 
lie, the last of the celebrated holders of the eold-headed cane, 
indicates how much was known in regard to nephroptosis at 
the beginning of the nineteenth century. Baillie says: 

In four or five instances I have felt a loose tumor in the 
situation of one of the kidneys, which could easily be moved up 
and down with slight pressure from the hand. The tumor is 
of considerable firmness, and has a good deal the shape and 
size of the kidney. It is attended with very little uneasiness to 
the patient, and the general health is very little, if at all, affected 
by it. When felt in women it has been mistaken for an enlarged 
ovarium; but it has neither the shape of an enlarged ovarium., 
nor is it in the situation in which an enlarged ovarium is com- 
monly found. I have not had an opportunity of examining this 
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disease in the dead body; I am therefore not certain about its ttle ha abou we SVM ms of movable kidney. | as 
nature, but | am rather disposed to think that it is a kidney more however. on seven vears later (1841) when appeared 
loosely attached than usual to the subjacent and surrounding , e i 
excelent Work Raver, en c raitée des maladies des 
part 
reins 1 am sorry lat time does not permit me to quote 
In the Lancet, of 1856, there appeared an article by R. ( extensively from the wot f Raver, but I will at leas . 
King describing an operation, whi although unsuccesstfu lis Views concerning the etiology of movable kidney, as it has 
was so far as I can discover the first attempt to cure a mov a direct bearing upon the trend of this paper, and also coin 
t CUEKK ) sure cal means, King says as follows Clues rett well wit Civ renera accepted Vlews »] 
In March, 1834, Sophia Puttock, aged 40, complained of suffer resent aa 
ing very grea from a variety of unpleasant feelings in her Rayer savs 
abdomen, back, and lower extremities She spoke of herself The mobility of the kidneys constitutes a morbid state which 
as being rendered perfectly miserable and feeling her life a has been little studied and which is much more frequent than 
irden On examining the abdomen, | perceived a tumor situated is commonly thought The right kidney is almost exclusively 
at ee, See ewes Sees ee ee ae the seat of that anomaly; it is more frequent in women than in 
~ um and the edge of the ribs abov a men. Often it occurs with an increase in the size of the liver 
e between 4 and inches jong, and = oI mnches OFread, with a displacement of the intestine, or with a displacement of 
forming in shape more or less of the segment Of an ova was the uterus: it may also be he result of a particular arrange 
tender to the touch, and apparently attache 2 ment of the peritoneum, from a deviation of the kidney, from a 
mean it could be moved with facil shiny simi sipicietesalinas le twisting of the vessels, et Multiple pregnancies, efforts to 
ward, and laterally, to an extent of 4 Inch . oe 2 eee carry or to lift heavy objects, have appeared in some cases to 
upwards in the direction of the liver until it seemed to disappeal be the cause of displacement of the right kidney, which in other 
inder concavity; and when Was presse ipon in that cases could not be explained 
direction it became lo he tou d not descend with 
ou in aifteration in tne OSIT1ION ( erson u Vhenever Siete ne of] Ra r ( terature whuich was accumu. 
in examination Ok place n e fil nstan¢ imor was ater pon za yhases « nt tbl sidnev is tremendous. and 
ulways in its centrical position [ cannot say that [| thought shall not attempt . review it in this paver. Ther eS 
that the health of the person wa arti ul leranged, or much 
iffected by the presence of the tumor it there was a depr ro owever, Two monographs which especially mter- 
on of feelin which rendered lift ( ssome a oO creale a Stet ne ana whieh ar ect CSponstbie or the few Ine 
disposition to submit t inv treatment which might afford a estigations which [ have mace The first. by Becher and 
prospect of reliet All th isual modes of itmel laving Lenhotf ntitled. “ Korn rm und Lage der Nieren.’ ap- 
been resorted to without snefit, | asker le patien she Was : ' os £4 { 
Ww ng to have it removed She embraced ‘ uzee on with . a : alas — ™ x sche Wochenschrift of \u- 
agernes und pressed n so mucl > mak he a mi hat | vust LSS hae ther b H L. Ha ‘Tis, enti oa * Movable 
onsented. Indeed. the niz! efor ay fixed for the opera Kidding lis Cause and Treatmen ippeared in the Journal 
on. she wrote to me, expressing a hope tha ould not waver oO e American Medical Association, June 1, 1901. Becher 
in mv reso on, as her owt! 1 bination Was ct in the east and Lenholt! were Npress¢ ) e fact that l@ patients hav- 
haken Tl case was examines riend, Mr. Jeaftreson ae coal + Destin ; . : latell oc Reel dialienal ss 
eon, of Framlinghan ind he ( ice pinion that S S 
es saat esis tad ; , isting est and abdomen. ‘Thy est which they associated with 
nstance On tl! st l Sod yperation ( ‘ cide Vas long, narrow, and contracted at its Lowel 
ook place in the presence of M1 Jealfreson, a of n n ther words nnel-shaped., in contradistinction 
Laxt a live RIOR ere _— U { road, ¢ ne ca \ ““aeveloped chest, In LOO], Hat 
? cn ” i ait sete sf 5 lt CAAINININY a ivy LUM De! cases came to the sane 
tien u é nior oprie itlemp : 
, a 3 ' , a vas tifiable CO sion as Becher and Lenhofl lat the shape of the chest 
a Was i 4 orizonta osition ind a vertical val ( ( LlOoroeica i r Hephnroplostis, The con- 
y is ma Oo ul abae ul inea clusions echer and Lenhoif and of Harris seemed to be 
easel ” ssa ales —_ Canty sO Wi unded that | was su st o find that in the nu- 
é X post 7 : : siiciaa Pacts ( Ss articles appear sn IYOd, very ttle refterence 
wa ! ! \ a yr ex 
I \ Va a eC I t lmval vas ! l ‘ VOrK 
ra ribo | ! es | ‘ ‘ vas eated most ( Cr ( Olls ( | sha aw ater are asec pon 
\ not only 1 © perp ar direction it upwards the uuitine eXamination 103 white women, 50. colored 
vards ve und na ) stoma Several of the errssasens ind 23 white oie 
mel t repeats he » fin he imor, but 
cesst \ The ki he sa e was handled, and h a a notes : = ecupation ; any floss 01 
eare mo Va i! atural, as ould be raised wel CAUst thing, su as history of lac Ine, ete.: 
! ! \l he cavity of the ab- in Ss mjury veneral appearance of the patient, 
I Nn @XPOs Ora — vas determined ynethner well-nourtshet Mmaciated the condition of e 
» reclo \ was dol Y y the common abdominal wa whether it Ol In, tense or relaxed: also 
en ] examination of the pelvic structures: and finally, the follow- 
l s ption this operation by King would seem to ne measurements: The stance Irom the suprasterna! 
ndicate that the medical profession at that time was still a note oO the top ol the svmphysis pubis, circumference of the 
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: 7 est at e leve of the ent stal cat large ovarian tumor for 18 years 
mference of the shdomen at ( Be belly after I had removed it 
cumterence about the crest ol ( » It is hard to nderstan \ 
‘ s negle, and the distance Trom SU remarkable statistics, fo 
¢ ) Che measurements Line s quite Common in m 
: t on the hac th no pilloy | Mh tt ses of mov 
surements were also taken imined showed t] ollowing re 
[ha mtients were iwavs 
S ni standing OSTTIONS, 13) al 0 1 had had 12 
10 
wable kidney is with the patient nding. ‘To ' 
eht kidnev, have her rest ( Otil oot on 2 S 
< bout six inches neh and lean I o the right l 7 
e left kidney a corresponding position is assumed, : . 
s maximum muscular relaxation and full play to : 
} 
wot considered a kidney abnormally mobile unless 11 9 
. nore of the organ could be felt. Im most cases 1 7 I 
) axation is obtained and the patient is not too fat, 15 Y 
wle of the right kidney can he t. so that it can oe eee 
| msidered abnormal, per cent nullipare. And 662% p 
tine examimation of seventy-five nselected cases Bien Cube tes a 
omen revealed movable kidne sixteen, or 21.35 On the other n im an R 
el . In some, onl ialf of the kidne uld be felt ial iaaceal " Sie 
rs it could be displaced to the Ilvis and opposite 
, sick ibhdomen. In fifty colored women e were foul 1 had had 11 
‘ ses iovable kidney, or 8 per cent. = | mination of ae 10 
? 4 
vhite men revealed only one vable kidney, o1 : us 
nt 9 ¢ 
N | of these women were patients in the evnecolog 2 o 
spensary, so that possibly the same number examined t j : 4 
S e might show somewhat different results. \t the 
: | have xamined on e wards ane sewhert ons 2 
ses of movable or floating king in all q ( 
ses This wo not be a vel mpe! ro 
lraw conclusions, except for uring Chus an average for the parous 
st three years, | have examined val Line he nullipare composed 32 , 
| . e patients at lave fallen to n ) een two ses That a heen ceiver , 
lousale And | find that sults gotten | Our statistics als 
ning retul sin r number nis avres iI , nis HcOmM IMO! 
ik th results obtaine Vv sup vamination 0 w the foll N 
) rusand secs t ha ! 
| ~ st consider bi f] som | accepted 
~ \ ) eat - 
: \s mo ( dney is so n re frequent < 
lah hn men l Ss halural wie Nn caus 
. I ms cu | +) ncn s SIE re 
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ut it is not, as so generally assumed, of such great etiological 
significance. 
\scites, abdominal tumors, and other pathological condi- 
us causing increased intra-abdominal may 
is lated 
when we consider that nephroptosis occurs in over 20 
adult 


ronditions do not affect 1 per cent of women, it 


pressure, pos- 


cases, cause a dislocation of the kidney. 


sibly in 


per cent of white women, and that these pathological 


is evident at 


} | 
L Giance thi 


G it they are of no very great significance 


. . . 4 } 17 
Chronic Constipation.—Some observers, notably Longvear 


of Detroit, have emphasized constipation as an etiological 


factor of nephroptosis, especially of the right side, Longyear 


(American Journal of Obstetrics, Vol. LIV, No. 5) deseribes 
] 


1 


ands whi h he calls the nephrocolic ligaments extending de- 
tween the large bowel and kidneys, by means of which the 
latter are dragged down. He says as follows: 


an aggregation of fine 
fibrous 


formed by 
identical 


The nephrocolic ligament is 


fasciculi, originating in and being with the 
forming the framework of the fatty capsule of the kidney, 
the 


downward and is inserted into the posterior wall of 


tissue 


which, after enveloping kidney in a fine network, passes 


the ascend- 
’ 


ing colon on the right side, and the descending colon on the left 


Its well as its action, may be compared to 
that of a network covering a balloon, the cords of which extend 
support the car. The kidney is the balloon and 
The kidney descends or not, according to the 
exerted on it 


outlet 


side. structure, as 


downward and 
the cecum the car. 
laxity of its supports 
by the cecum. The 

upward, the contents of the viscus must be always forced in that 


traction 
with 


the degree of 


consisting of a 


and 
cecum sac its 
direction, which necessitates the application of tractile force in 
the opposite direction, and as the nephrocolic ligament is a firm 
and unyielding attachment, the kidney is pulled downward. 


floating kidney is fifteen times more 


the left. 


theory sounds attractive, but we 


He also states that 
frequent on the right side than on 
‘ find the following 


objections. In the first place, the difference in frequency 


We found 


the right kidney prolapsed forty-five times and the left twenty- 


between the right and left sides is not so great. 
seventeen 
Also, 
in the first hundred and sixty-five nephrorrhaphies in the 
this 
twenty-seven were on the right side and thirty-eight on the 


In 


same patient. 


three times, or a proportion of two to one. In 


cases both kidnevs were prolapsed in the same patient. 


eynecological service of hospital, one hundred and 


ten 


So 


lett. third to one. 


cases both kidneys were suspended in 


or a proportion of three and a 
the 
that Longyear’s estimate of fifteen floating right kidneys to 
one left kidney would seem, both from our dispensary and 
operative statistics, to be out of all proportion, and that three 
to one would be more nearly correct. In the second place, a 
history of constipation was obtained in 49 per cent of white 
women and in 70 per cent of colored women; or, in other 
white women in whom movable kidney is common do 


do 


words, 
not suffer from constipation as frequently as colored 
women in whom movable kidney is uncommon. 

Longyear uses this nephrocolic ligament to suspend the 
kidney, and he has stated his successes and failures so can- 


didly that his work deserves attention; but if this nephrocolic 
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ligament plays an important etiological part in nephroptosis, 


it must be an anatomical structure peculiarly developed jn 


white women and not in men or colored women, and that is 


not probable. 


Corsets, abdominal bands, and other articles of clothing 


It is very diffi- 


cult to obtain accurate statistics upon this point, for what one 


have peen held responsible yr nephroptosis. 


considers tight lacing, another would consider on) 


woman 
moderate. Becher and Lenhotf examined South Sea Islanders. 


with whom clothing is an unknown luxury, and found moy- 


able kidney just about as often as in civilized races, s] 


Wing 
conclusively how small a part clothing plays. 


Wolkott 


aseribed the preponderance of 


and Deletzine from post-mortem examinations 


novable kidney in women to 


the shape of the renal fosse. They claimed that in men the 
niches in which the kidneys lie are rather deep and wider 
above than below, that is, funnel-shaped ; while in women they 
tend to be evlindrical and wider below, especially on the right 
side. This seems to be of considerable importance in some 
cases, for during the operation for suspension of the kidney, 


it is frequently noticed that the renal fossa is very shallow 


and occasionally almost absent. As movable kidney is un- 


common in colored women, further study upon the shape of 


their renal fosse would be interesting and instructive. 


\s the kidney is held in position chiefly by its capsules, it 


is possible that a rapid absorption of the fat about the kidney 


would tend to cause a prolapse. In our series we have been 


able to obtain a history of acute illness with loss of weight in 
only a small percentage of cases. 


* Movable 


Suckling has devoted over half of 


In a recent work, entitled Kidney a Cause ol 


Insanity, Headache,” ete., 
the chapter on etiology to an enumeration of individual 
cases of nephroptosis following severe injury. I grant that 


oceasionally a blow or fall may cause a descensus of the 
kidney, but I believe nearly all the cases so classed are due to 
some other factor, the injury simply attracting attention to a 
preexisting nephroptosis. Constantly heavy lifting or re- 
peated injury do aggravate a beginning nephroptosis, if there 
be present the peculiar shape of chest, of which 1 shall speak 
later. 


[f any of the cases of nephroptosis were attributable to 


gynecological trouble we should certainly expect to find them 
in a gynecological dispensary. As a matter of fact, in fifty 
cases, malposition of the uterus was present in thirteen, re- 
laxed vaginal outlet in six, and a small myoma in one; mak- 
ing at the most only twenty cases in which there could be any 
possible connection between the renal and pelvic conditions 
and the majority of these seemed to be mere coincidences: 
while the other thirty had either a normal pelvis or something 
mild, as a urethritis or salpingitis. 

the relation between the 
It is 
apparent to the casual observer that the chests of women vary 
Now the 
kidney is rather long, narrow, and contracted below, or fun- 


This brings us to the study of 
shape of the chest and abdomen and movable kidney. 


greatly. tvpe of chest associated with movable 
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road or con- 


nel-shaped. 


To simply state that a chest is 
tracted or that an abdominal circumference is large or small, 
would be very vague indeed, So that I have followed some- 
what the example of Becker and Lenhoff and have taken 


various measurements, three of which I consider cardinal. 


The first measurement is a vertical one from the suprasternal 
notch to the top of the symphysis pubis. The second measure- 
ment is a circular one at the level of the seventh costal car- 
tilage, that is, in a plane just above the upper poles of the 
cidneys. The third is the circumference of the abdomen at 

e level of the umbilicus, which is just below the lower poles 


e kidneys. 


Now what we desire is some means to compare 
ous forms of chests and abdomens. If we divide this 
iyper circular measurement at the level of the seventh costal 


ve into the vertical measurement from the suprasternal 


notch to the symphysis pubis, we will obtain a quotient which 
\ rve as an index of the amount of contraction of the 
hest at that level, that is, just above the upper poles of the 
-idnevs. This we will call Index No. I. If now we divide 


the lower circular measurement at the level of the umbilicus 


ertical measurement, the result will be an index of 


nto the 

the amount of contraction just below the lower poles of the 
kidnevs. This we will call Index No, II. If we divide the 
ower circular into the upper circular measurement, we will 


‘btain an index of the amount of contraction which takes 
lace between the seventh costal cartilage and the umbilicus, 
r the portion of the body in which the kidneys lie. This we 
vill call Index No. IIT. 

We will consider first Index No. I, For example, suppose 

e (distance from the suprasternal notch to the symphysis 
uibis is 48 em. and the upper circumference is 64 em., then 

ng 64 into 48, and to avoid fractions, multiplying by 
100, the result will be 75, which is Index No. I of that par- 
ticular body. Now from the examination of a large number 
of white women, the average index is found to be 72.5. Obvi- 
uusly, if the lower part of the chest is contracted, that being 
the denominator, the index will be high, and for the same 
reason a broad chest will give a low index. 

Now the average index of the woman without movable 
kidneys is 71.6. There, you see, in women without movable 
cidney, the index is distinctly lower. In the cases of neph- 
roptosis, there is a relative contraction of the lower part of 
the chest, and we should expect the index to be high. The 
average of fifty cases of movable kidney was 77.9. 

[t has been mentioned before that movable kidney is rare 
n men. Now in men the chests are broad at their lower 
portions and the average index is 67.5. Thus, we have an 
ascending scale: men 67.5, women without movable kidneys 
71.6, the normal 72.5, and women with movable kidneys 77.9. 

In the series, there were, of course, exceptions, but there 
was usually some definite reason to account for each excep- 
tion. For example, one woman, age fifty-five, had bilateral 
floating kidneys with a low index; but she also had a large 


smphysematous chest. Previously she may or may not have 


} 


had the typical chest of floating kidney, but the development 











of the emphysema distorted the body measurements, so that 
in her case the index is of no value. 

All that has been said applies to Index No. I, or the rela- 
tive amount of contraction at the level of the upper poles of 


the kidneys. Index No. II, which we shall next consider, 
represents the relative contraction just below the lower poles 
of the kidneys. As you see, we again obtain the same results 


as in Index No. I, the broad chests of men with the low index 


as contrasted with the movable kidney chest with its high 
index. Although here the difference between men and women 
with non-movable kidneys is not so great. 

Examinations of colored women show that Indices Nos. | 
and IT run higher than in white women, and for that reason 
we would expect to find movable kidney at least as frequent 
as In white women, but on the contrary we find them much 
less frequently. 
to invalidate all our work, 
This, as | 


have said before, is obtained by dividing the circumference at 


\t first sight this would seem 
but the explanation is found in Index No, III. 
the umbilicus into the circumference at the seventh costal 
cartilage. It represents the difference in contraction between 
those two levels, the upper and lower poles of the kidneys. 
In the average white woman the upper and lower circumfer- 
ences are about the same, or in other words, the area of body 
cavity in which the kidneys lie is more or less cylindrical. 
In women with nephroptosis, the lower part of the chest is 


contracted, consequently the measurement at the seventh 


costal cartilage is less than at the umbilicus, and is repre 


sented by an index of 97.6. In men the lower part ef the 
chest is broad, and consequently the circumference is higher 


than at the umbilicus, and represented by an index of 106.1. 


Right here lies the explanation for colored women. Their 
circumference at the lower part of the chest is a little larger 
than at the umbilicus, and is represented by an index of 102.1. 
They approach the type found in men, but the index is 
smaller. And, as has been previously shown, movable kidney 
occurs less frequently in colored than in white women, but not 
so infrequently as in men. 

We could select from our series any number of cases to 
corroborate this brief summary which I have given, but | 
have purposely refrained from doing so, for it would be very 
tiresome and require far more time than is allotted to me. 

In conclusion, I would say that pregnancies, chronic con- 
stipation, severe injuries, and gynecological conditions, may 
in a very smal] percentage of cases, of themselves, cause neph- 
roptosis, and that the peculiar body-shape is not a sine quad 
non. But in the great majority of cases they are simply ac- 
cessory, and the true underlying cause, more important than 
This 


three cardinal measure- 


all other factors combined, is the typical body-shape. 
v the 


may be quickly determined | 
ments. In doubtful cases it may be of slight value in diag- 
nosis, but it is especially useful for prognosis when selecting 


cases for nephrorrhaphy.* 





* Elaborate statistical tables of the cases studied are omitted 
from lack of space.—EbDITor. 





JOHNS HOPKINS HOSPITAL 


BULLETIN. 





[No. 228 
—_ - y \ rey r r ory J ‘ 4 ‘ r , wy 
DISCUSSION OF NEPHROTOMY BY THE SILVER-WIRE METHOD, 
y r ‘ , r ’ q r ‘ y ‘ ‘ a ‘ 
WITH A REPORT OF TWO CASES. 
By Epwarp H. Ricuarpsonx, M. D., 
RP (y is s /] ns flos iti lnstruc (ry a s ff ns Uni rsily 
cic . t ( ! \! ( SO Sp nt removal of s . 
: ! ! - is val n ude- s elis $ 1 rte ( ! 
< . ecause these ! C4 0 sue, W us . 
~ = ns vit - ry == - \ \ L Lhh ( 
esse ls ( in ana ( inipu O = e stone nt \ ( LW \\ l KIN se < 
( : r stripping the fa capsule or the leeding 
me il wing ixa mn . = v nvebiouts s = 
- ! ( \ . ( an errant ! ‘ \ ! rate \ y ( stribution . 
e , Y tions thre ) \ i \ vive rise ft ns re ssels is aran l nportanees 
Cs ( ne ndeed, evel sastrous hemo! nethor ne n ‘ i certain rena S 
’ | vers are great east course, in ope relative e ssels ny siz E 
< ! ‘ s1\ SCS - n w ( ed lit al eC satis i! \ 
i : ~ st l slons ind to ca 1 Ss tain l I ( Asst ‘ werato 
e organ sic ‘ essens the dangers of the eration, rids the surgeo! 
\ S s i een st ssen t langers mMnnovan l reduces a ) omplex operati 
! r . ‘ ! to 4 Sper ( nelications. catevol es { ! i eXpos ( ( Sst 
The yt ) ( l OWRVE s to forestall pos- it the s renderet nnecessa in e sin rust 
= t Y exposure the trunk vessels splitting cisions n es yoved, rathel an 
s i event of sudden extens sel sion ones 
emorrhag e operator e master of the In 190L Mr. Max Bro« (.J vs Hopkins Hose. B 
latiol Vol. NIL, Jan., 1901) She results of his elaborat 
s on pron e kidne ransperitonea un lins-takine Injection ( ents on a large series 
i ( me f incis a e paralle mal nevs ne kel ne the actua ! 
el \ ne l iXIs Of the boa Clie aT « Ss, Togethe \ course and distr 
‘ ubination of ar vo 0 est Furth of t irger renal vessels 
‘ . nus splitting ‘ n Ww a) Isilon From a sure@ieal standpon s Was a most important ! 
=i rs S \ ‘ ! <uiney fixa- tl tol = ( ( wOINts ery oreat practk 
through t Sup I nel t iv be a value 
insverse ( sion mbar an ochondriac Firs at the I divides as a 
s es sal ersion of nt e bral Ss . \ eon) ( 
| st W nh ore = ! mous welVIS i e-fourths d sup visses ante! 
! ) el set xtremes wn ne ost r irteries art nil-a 
( “= nal dOSS es ries 1n es st st st l = mterlo 5 
S I ( erel I erative tecn! yu at ss o - ~ 0 *S 
< ( ~ = ‘ ~ ll I do l has “ ‘ 
n s surel 1 But, Secol t ( : wo | sions anasto- 
lS = ( = een t ped st eat ( It uo systems ches rie 
Sst ¢ ence \ - na ssels \ = l = ses i ads. W le the the 
t ns s l een 1 to el s necks es ( roug He 1 
1 sic vessels sure S ! channels. thr wal is pour rger collecting veins 
ition { t S a ( = ISS rr to the pelvis 
nes : s Hen 10% I re Ct surface markings of the k 
S ~ = ns y ne ~ = veon to determine tall 
s = . () nest is to Te ( n nes of arterial division. 
) . nal cireula- Ph ese Tacts 11! surgery Is, of course, 
‘ ( SslOl ssels. Then ous Viewed in the he n nephrotomy becomes a 
Cl l ins e kidm with compa s nad si eration. leaving, at first 
ss sutures r : 1 combina- sight » be desired as regards operative technique. 
a) T ‘ t l = ¢ Ll 


ay roy (JOHNS 


Hopkins Hosp. BULt., 











\ VX. Nov L909 ) ive Just publisher 
S ortant ontribution tiie yperat 
BR ( work upon the anatomica 
B ince Ok two series of exp 
S \\ ‘ er | i ection i 
ul al uppreciable effect ‘ 
PCO] w hie er the bleedin \ 
. yw tensile streneth (N L11) 
n spit ne Ne cidney rou) W 
| ne ee val e rst series 
\ ect trom e tree-like 
cs at the emorrhage Was t 
Vas passe ni !elVIS tO cortex 
| sults of the second sermes o xyper 
cng 
Wing e silver wire on a stra 
I T-( el eould by ASSet 
‘ Olé LsVverse it an ‘ 
\ ran eSSCIS ment, masmuc 
is Shi Isle ( is il 
\\ Iss tall ! rit Wy 
t ( "i I l ( SS l ( 
is a al ( nt desires 1 or 
( \ \ att ! 
he ivantages es wire over ‘ 
satistact shown, ( Was alWays 
‘ S wes where e knife was use¢ 
1 spurting arteries, W ‘ owlng 
slons iote 1 iuthors How 
( iwe ma yas we stratec ! 
“ 1 ( e ane it wen spl 
‘ ( ~ pener Vas it INCIsturhper t 
1 W e Thre the! CLD yas }) 
g e rena esseis at ti vere 
ist ini e Kildne ulsatling s 
‘ eart-beat, was laid open like an el 
1 no er og m the cut surtac 
( cision a een mace 
It is aden as the writers vo nt sta 
S ng is necessa alter nephroton S 
\ nis \ represents an s 
il s uy I \ 1 ( \ 
| ort ~ il Lik ( 
ises at e necess a 
( Sseis al eC ! 1h = ¢ iwa 
: ensive incisions W ( sion 
s ‘ . er-Wire ethnod was «ae : 
ases nm tire ovynecolog\ (i¢ } 
Was Indicates 
| . rtunate enough to have 1e 
y ( ) es ses ol e same 
‘ ‘ is Ss ! ot ‘ 


JOHNS 


HOPKINS 


wever, another 
echnique I 
s established bv 
ents on dogs ft 
neision mM ney 
sultine heme 
less 1 
Vas used instead 
n itwards 
TT nents, as one 
vk ny ot the 
( ess wouen 
an mm. corter 
ents were eve 
o er needie 
iy ( slant 
ePSTTOCt \\ out 
l ‘ n flat 
= ne } Ts 
r dney to pre 
( van Was 
! see-saw mo- 
rtica r 
nile wert nost 
( eeding trom 
sua soni 
( = vel wire 
sign cal thie 
he experiment 
ole Olt and 
= i od 
y erate pol 
not cm ressec 
r ronous! W 
OOK, There was 
s several minutes 
l vel Lit 
mer mrme 
wortant advance 
ap) cation, 
Ss ma \ 
nar I 
\ T { re = 
( ! sclies 
er’ lave een 
I el l \\ ( 
n ( vee] 
i | e slivel 
( esults ) 


HOSPITAL BULLETIN. 81 
tained demonstrate conclusive wo points Kirst, the value 
) the s er-wir net hor ) nephrotom n rtain Isecs 
ana second, that the metho eC] clear! las a miter ‘ 
1f appheation, and should mn e employe n eC} Ss 
Which nephroton S mndicater 

\ svnopsis of the cases is as follows 

CASE I Mrs. M. L. (Gyn. No. 15,672), age 41 years, was ad 
mitted to Johns Hopkins Hospital April 6, 1909, complaining of 
periodic attacks of pain in the right lumbar region. 

History.—Twelve years prior to admission she had undergone 
an abdominal operation in Germany for extensive pelvic inflam 
matory disease Dliateral alpingo-oophorectomys being done 
Eight years prior to admission she was operated upon in this 
hospital for renal tuberculosis; a left nephro-ureterectomy being 


done For three years following this operation she was treated 
at intervals in the out-patient department for tuberculous cystitis 
which finally cleared up, the patient remaining free from symp 
toms for three years. The present illness began two years prior 
to admission with periodic sharp attacks of pain in the right 
kidney region, which gradually became more severe About 
December, 1908, these attacks of renal colic began to recur at 
intervals of three to four days, with such agonizing pain that 
the patient was practically incapacitated The pain was knife- 
like in character, and radiated along the course of the right 
ureter to the bladder. She had no chills or sweats with them. 


Nor had she observed any abnormality in the urine following any 
attack. 
last 


of admission April 


being discovered on careful physical 


Her general condition at the time was 


good, nothing of importance 


examination, except slight tenderness on bimanual palpation of 
the right kidney; which, however, was not perceptibly enlarged 
nor was it displaced There was also considerable thickening 


vaginal examination about the lower portion of the right 


The 


felt 
ureter. 


on 


urine was acid and slightly cloudy, but repeated 


} 


careful searches for tubercle bacilli gave negative results 
Under general hygienic measures, together with bladder irri 
gations and instillations the cystitis improved markedly during 
the first two and one-half months of her stay in the hospital 
The attacks of renal colic continued, however, at intervals, so 
that after the bladder infection had greatly improved, the right 


ureter was catheterized with a wax-tip catheter. But no evidence 
of stone was found; and the capacity of the kidney pelvis was 
normal. The X-ray was also negative. There was, however, al- 
Ways an evening rise of temperature to 99.5° F. About the middle 
of June the attacks of renal colic became much more intense, 
and were associated with agonizing bladder spasms, and marked 


increased frequency of urination. She also had chills, with eleva 


tion of temperature to 102° F., and sweats. This condition be- 
came so distressing that on June 28 I made a vesico-vagina! fis 
tula, in order to put the bladder at rest, and instituted continu- 
ous bladder irrigations for five hours daily 

Following this operation the attacks of renal and bladder pain 
entirely disappeared. The patient’s general condition greatly im 
proved, and the bladder cleared up entirely by August 10 So 
that on this date I operated again and closed the fistula, which 


healed perfectly throughout 


Eight days after this operation, however, the old pains returned 


again with increased severity, and the patient rapidly became 
seriously ill. She had constant fever of 102°-103° F., with daily 
chills. profuse sweats, nausea and vomiting. She took very little 
nourishment, and lost weight rapidly; her condition by the first 
week in September becoming critical. 

She suffered so intensely that she begged to have the kidney 


explored, even after understanding fu the dangers of neph- 








rotomy in her poor general condition, and with only one kidney, 
which was probably diseased; saying that she greatly preferred 
to die under the operation than to longer endure the pain. 

On September 8 I exposed the kidney through the superior 
lumbar triangle, and after considerable difficulty, owing both to 
the fact that it was hypertrophied to nearly double normal size, 
and was also quite densely adherent about the upper pole, I suc- 
ceeded in delivering it intact outside the body. Nothing abnormal 
could be felt either in the kidney itself, the pelvis, or the upper 
portion of the ureter. 

I then passed a long, straight liver needle, carrying a number 
III silver wire. into the kidney at the lower pole close to the 
hilum, and out a little posterior to the mid-point of the convex 
border. The capsule between the two ends of the wire was then 
incised along the convex border, and by exerting gentle traction, 
with a see-saw motion of the wire, the lower half of the kidney 
was laid open. The needle was then re-entered in the depths of 
the wound and caused to emerge at a point on the upper pole 
corresponding to the one at which it had been introduced on the 
lower pole. The upper half of the kidney was then similarly 
divided, and the entire organ opened like a book, with the pelvis 
clearly exposed to view. The large size of the kidney forced us 
to do the bisection in two stages, because the longest available 
needle was toe short to reach from pole to pole. 

The trifling amount of bleeding from the cut surfaces of the 
kidney was indeed remarkable, although no compression whatever 
was being exerted on the vessels at the hilum. After carefully 
examining all parts of the kidney and its pelvis, the two halves 
were again brought together, and a few mattress sutures of cat- 
gut served to completely check the slight venous oozing. 

Unfortunately, we found nothing whatever to account for the 
renal crises. There were a few pin-head sized areas 
that looked suspiciously like tuberculosis, but no definite tubercles 


scattered 


were seen. 

Curiously enough, however, the patient was very greatly bene- 
fited by the operation. Beginning a few days afterwards she be- 
gan to improve. She has had only one slight attack of pain in 
the past two months, has gained eight pounds in weight, and is 


now up and about the ward daily. 

Case II.—Mrs. B. J. (Gyn. No. 16,006), age 31 years, was ad- 
mitted to Johns Hopkins Hospital on September 2, 1909, complain- 
ing of chills and pain in the right side. 

History.—The family and past histories are unimportant. The 


present illness began eight months prior to admission with pain 
on urination and increased frequency. No blood but 


During the past month prior to 


much pus 


had been noticed in the urine. 
admission she suffered with periodic attacks of sharp pain in the 
The pain did not radiate. She had chills, 
F., sweats, nausea, and vomit- 
regularity 


lower right abdomen. 
elevation of temperature to 104.5 
ing with the attacks, which recurred 
The duration of an attack was from 1% to 2 hours. 


with striking 
every day. 
She had lost 20 to 30 pounds in weight. 

The general examination on admission showed that the patient 
was quite ill. She looked anemic, and had evidently lost much 
flesh. There were suspicious signs of an early pulmonary lesion 
at the left The right kidney was not enlarged, but was 
tender on palpation. The blood examination was negative for 
malaria, but showed a leucocytosis of 12,000. The cystoscopic 
examination showed a normal bladder; clear, normal urine from 
turbid, purulent urine from the right kidney. 
The wax-tip catheter 


apex. 


the left kidney; 
No tubercle bacilli were found in the urine. 
and X-ray were both negative, no evidence of stone in the right 
kidney and ureter being found. 

Operation.—On September 8 I exposed the right kidney through 
the superior lumbar triangle, and easily delivered it outside the 
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body without division of any muscle fibers. I could not detect 
any abnormality from inspection and palpation either of the kid- 
ney itself, or of the pelvis and upper portion of the ureter. | 
then transfixed the kidney from pole to pole with a straight liver 
needle, carrying a silver wire. The kidney was then opened as 
already described. But in this case at several stages of the bisec- 
tion very considerable resistance to the passage of the silver wire 
so that quite strong traction was necessary to 
When it was laid open the cause for 


was encountered, 
completely divide the organ. 
he kidney contained several small abscesses 
largest one was situated in the upper pole and measured 
These abscesses were surrounded by 
Were more resistent than the 
Consequently, strong trac- 


this was evident. 
The 
about 2 cm. in diameter. 
dense fibrous tissue walls, which 
kidney parenchyma and the vessels. 
tion on the wire was necessary to divide them, and as a result of 
this many more vessels were torn open than would have been the 
case had a knife been used, and a clean cut made from withir 
outwards. The very profuse, and it 
necessary to compress the vessels at the hilum to control it. A 


bleeding was also became 
nephrectomy being indicated, the renal vessels together with the 
ureter were skeletonized, clamped and divided, and the kidney 
removed 
The patient stood the operation well, but on the second day of 
her convalescence, her temperature reached 104° F., and she com- 
plained of pain in the right side of her chest. Upon examination 
we found a small patch of pneumonia, with a friction rub easily 
heard over it. 
and her temperature 
She then im- 


Fortunately, this rapidly cleared up, 
reached normal on the ninth day after operation. 


proved rapidly, and was discharged well on October 12, 1909. 


From these two cases we can draw several important prac- 


tical lessons. The first case is a type of by far the larger 
group of kidney cases in which nephrotomy is indicated ; and 
it corroborates fully the claims made by Cullen and Derge as 
to the advantages of the silver-wire method. 

The second case, on the other hand, clearly represents a 
group of cases in which the silver-wire method of nephrotomy 


First, 


ever abscesses, fibrous tissue, or other pathological conditions 


is distinctly contraindicated for two reasons. when- 


in the kidney render it 


the wire in order to bisect the organ, many vessels will be 


hecessary to exert strong traction on 


lacerated, and consequently both the damage to the kidney 
parenchyma and the hemorrhage will be greater than if a 
knife were employed. Second, the pulmonary complications 
in the second case following operation show conclusively the 
dangers of omitting compression of the vessels at the hilum. 
and thus permitting free renal circulation while doing a 
nephrotomy on an infected kidney. I feel sure that in this 
case an infected embolus was swept into the renal vein, thence 
to the vena cava, right heart, and finally lodged in the right 
lung, where it produced a localized pneumonia. 

It must be remembered that the work of Cullen and Derge 
was all done on normal kidneys, and that the mechanics of 
the method precludes its rational application to a group of 
In the vast majority of 


cases illustrated by our second one. rf 
cases, however, by combining the silver-wire method of neph- 
rotomy with the anatomic points established by Brédel, one 
obtains a most satisfactory operative technique. 

In conclusion, it should be emphasized that complete longi- 
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t 11 bisection of the kidney is comparatively rarely indi- 
ated. The non-vascular zones are so clearly marked that 


make transverse divisions of the parenchyma and 


pelvis at almost any level desired; or one can safely 


a transverse with a longitudinal division, if it be 


ANTI-TYPHOID VACCINATION. 


indicated. I am inclined to think, too, that the silver wire 
method has a further very important field of application, and 
that is in partial nephrectomy, an operation now less com- 
monly done than, I believe, will be the case within another 


decade. 


THE IMMEDIATE RESULTS OF THE 


ADMINISTRATION OF 3600 DOSES." 


By Mavor F. 


F. RussELL, 


Medial Corps, U. 8. Army. 


rhe history of anti-typhoid vaccination is short and quite 
well-known, and it will hardly be necessary to do more than 
In India Haffkine had obtained a con- 


measure of success in the prevention of cholera by 


a few facts. 


ns of prophylactic imoculations, and this. in connection 
the experimental work of Pfeiffer, led Sir Almroth E. 
Wright to take up the subject of vaccination against typhoid. 
iad informed Wright, in the course of a conversation, 

was not necessary to inoculate living cultures into 
ils to produce agglutinins, but that these anti-bodies 
the injection of killed typhoid 


also be produced by 


The idea apparently presented itself as feasible to 
Pfeiffer and Wright that other anti-bodies, sufficient in 
quantity to protect against typhoid fever, would also be 
ed in response to the inoculation of killed typhoid bacilli 
int man beings, for Wright reported his first two cases of 
Pfeiffer and 


immunization in human beings in 1896,’ and 


Kolle reported the result of anti-typhoid vaccination in two 
*in the same year. Although this paper covers only 
two cases it is very convincing because of the completeness 

e investigation, for not only was an increase in the agglu- 
tinins found to follow a single dose of vaccin, but also a very 
considerable increase in the bacteriolytic power of the blood 
when tested according to Pfeiffer’s well-known method with 


rm 
il 


ea-pigs. At this time Pfeiffer suggested the use of vac- 
n to limit the spread of epidemics, and its use in time of 
war. In January, 1897, Wright* made a further and more 
- contribution to the subject in which he reported the 
f the use of anti-typhoid vaccin in 18 people. 
\lthough Wright was more or less indebted to both Haff- 
ine and Pfeiffer for helpful suggestions, there is no doubt 


at to him belongs the principal credit for placing pro- 


phvlactic vaccination against typhoid on a practical working 


he vaccinated about 4000 men of the British In- 
and in the years from 1899 to 1902 he furnished 
It is 


In 1898 


dian Army,* 
400.000 doses to the English troops in the Boer War. 
reported that 100,000 inoculations were made, but not very 
much has as yet been published about the results in South 
\frica, and it is improbable that we shall get any further 
Read before the Johns Hopkins Hospital 
1909. 


Medical Society, 


* 


December 6, 


from that campaign. The only figures 


* show that 19,000 men were 


statistics of value 
which I have been able to find 
immunized and that the incidence of typhoid among them 
was only about half as much as among the untreated, and that 
the death rate was diminished about two-thirds. 

In the latter part of 1902 considerable opposition to the 
inoculations developed in the English service, and they were 
discontinued. A Commission 
the whole subject, and as a result the practice was reintro- 
1904. In the meantime 


was appointed to investigat 


duced into the service in October, 
Sir A. E. Wright had severed his connection with the English 
Army, and the work was carried on by Colonel Leishman and 
his assistant, Major Harrison, of the R. A. M. C. 

Many thousands of doses have been given since then, and 
Leishman‘ has given the results of the immunization of 5473 
cases. These men all belonged to 16 regiments which had been 
selected for a carefully-controlled investigation on a large 
scale. As each of 
service in India, a medical officer, who had been especially 
He lectured 


these regiments was in turn ordered to 


trained for this particular duty, was attached. 
to the troops on the prevention of the disease, and called for 
volunteers and immunized them. 

As this medical officer is always present with the regiment 
in all its journeys, he is able to keep careful records of all 
men immunized, and to care for, and to vaccinate additional 


volunteers and recruits from time to time as opportunity 


offers, From his knowledge of typhoid fever and clinical 
laboratory methods he is enabled to make an accurate diag- 


nosis in all suspicious cases. By means of these precautions 


Colonel Leishman is able to furnish statistics which are thor- 
oughly accurate and reliable. 


TABLE, 


Inoculated, 5473. Cases of typhoid fever, 2]. Deaths, 2, or per 1000 inocu 


lated cases, .36. 


Non-inoculated, 6610. Casesof typhoid fever, 187. Deaths, 26, or per 1000 


non-inoculated cases, 3.93. 


Among 12,085 men there were 5473 inoculated, and 6610 


Among the 
typhoid with two deaths, and among the latter 187 cases and 


Among the « x posed regiments who had een 1n- 


uninoculated. former there were 21 cases of 


26 deaths. 


oculated with the vaccin in use at present there were 3.7 cases 
per 1000 against 32.8 per 1000 among the untreated. Only 


four out of the 21 vaccinated men who subsequently developed 
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Che results of anti-tvphoid vaccination in the German 


(Colon al Army rn the Hlerero camnal nin 1904 In Southwest 


\frica were also quit ivorable Kight thousand men were 
vaccinated according te the method of Pfeiffer and Kolle, and 
ditference in the incidence and death rates are shown by 
the following table: 
Cases. Deaths 
Per thousand of strength. Unvaccinated 98.4 12.6 
" : ' Vaccinated 50.9 3.3 
Rouge there were about half as inv cases and only a 
uarter as many deaths among the vaccinated. 
The n» ssity in the a ro some such procedure as vac- 
nation, and the inadequacy of other means of prevention is 
shown by the very great prevalence of this disease in modern 
wars. Int Civil War we had 80,000 cases in the Northern 


Army. In the Franco-Prussian War there were 73.596 cases 


and S789 deaths among the Germans: in fact 60 per cent of 
t r total mortality was due to typhoid During the Boer 
War there were 51,000 cases and 5877 deaths. In the Spanish 


War we had 20,730 cases and 1580 deaths amone 120,000 


men or one case in 5.6 men. Eighty-six per cent of all deaths 
were due to this disease. We have no data as vet with refer 
ence to the Manchurian War. 
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ve could obtam mu etter results In prevention than 
n these wars, but the number of cases would still be Ja 
er irge, in spite of the advance of our knowleda: e 
emlology of this disease iring the last ten vears, 


THe PREPARATION OF THE VACCIN. 


It has been shown by Wassermann and Strong’ that it is 


not necessary to use a ent or freshly isolated culture in 
making yhoid vaceins. t is necessary, however, to select 
a culture whi as good binding powers and which w ro- 
duce large quantities of a wodies when injected into men 
and animals. The culture which we use was isolated from the 
spleen of a fatal case many vears ago, It is a typical typhoid 
in every way and grows luxuriantly and agelutinates well 
with in une serun.. Its Viruience Das not been tested ate] 
ut it is probably quite safe to characterize it as an avirulent 
culture. It is grown on agar slants for 18 or 20 hours, and is 
then washed off in a small quantity, about 2 ee., of physio- 
logical salt solution. The agar tubes are of uniform size and 
sloped in a uniform way on racks built for the purpose. They 
are sowed with a uniform quantity of a broth suspension of a 
20-hour agar growtl Every effort is made to obtain two or 
three hundred agar tubes w e same amount of growth. 
They are all looked over and any which do not come up to 
the standard are discarded. It has proven in practice quit 
L simple itter to obtain a standard 20-hour growth with 


substantially no variation from month to month. The emul- 
sion is well shaken to break up clumps, and a sample is taken 
for a bacterial count and for tests of purity of the culture. 
The emulsion is then filled into large (50 ec.) tubes which 
The sealed tubes are 
then sunk in a water bath which is furnished with an electri- 


secure an equal temperature 





The bath is heated to 60° C., and the tubes are 
kept submerged for 75 minutes, since « xperiment has shown 
that it takes 15 minutes for a large quantity of material to 
reach the temperature of the bath. The bacteria are there- 


fore killed by heating to 60° C, for one hour. We have 


never succeeded in killin e cultures with certainty at lower 
temperatures or shorter exposures than this. After the cul- 
tures are thus killed, the concentrated emulsion is diluted 
up to about 15 to 20 ce. for each agar slant. The quantity 


, . . , } 
aries somewhat as the bacterial count serves as a cheek, and 


may indicate that a little more or a little less salt solution to 
the t e is necessary to give a product containing 1,000,000,- 
OOO bacteria to the ecubie centimeter. Before the vaceim Is 


ut into ampullw there is added one-quarter of 1 per cent ol 


Che vaccin is administered to two animals at least, a 
mouse and a guinea-pig, before any is used on human beings. 
The experience with tetanus in India and plague in Manila, 
from contaminated vaccins, has shown that this precaution 
-Erobic and anerobic tests for sterility are also 


Is necessary. 


made on each batch of vaeein. 
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CHE KEEPING QUALITIES OF THE VACCIN nuch rise of temperature \ few men have complained of 
. ; nausea and a very few of diarrhcea lasting for a day or part 

dest vaccin has now been kept in the tcee-box for lo 
i da It is rather interesting to note the way in which 

nm nocuiations mto animals and man show that it ; 
* . the men themselves describe a mild reaction. so man lave 
s effective as when first prepared. ; 

now expressed themselves in the same way that seems proper 


to mention it here. They say “ | thought I was vole to have 


Recent EXPERIENCE with Vacer e 
throat or “a cold ran attack of the grip, but as 


tL sore Til 


weination of officers and enlisted men in our arm) it passed off quickly I realized that it was the effect of the 

n February of this vear (1909), and up to the vaccination.” 

e completed records of the vaccinations of 1400 The moderate reactions are characterized by a rise of tem 
ils have been collected, perature to 101° to 103° F. A few have had chills. and have 
e work ie first vear was looked upon as merel iad the symptoms described above in a rather more pro- 
ary we have attempted to collect statistics as to the nounced form. They constituted only a small percentage of 

esults In the wav of local and general reactions, the total. 
is realized that any measure like this which is purely The severe reactions are those with a temperature of 103 

} 








nust not be too unpleasant, painful or disagree- F. and above. Most of these men report having 
Ss to be popular, With more or less headache, nausea, vomiting or herpes lab! 
ose of vaccin is followed by a local reaction which alis; no cases of albuminuria have been reported. We ive 
(tle elther with the size of the dose or with the taken especial pains to obtain full reports of all severe rea 
isy Of the mndividual, \s a rule, the s a red and tions, as it Was realized from the beginning that tf man 
ot about as large as the palm of the hand at the point occurred it would interfere greatly with carrying through the 
ation, his begins to appear in six to eight hours, mmunization of the army. and it is consequently grat ing 
yehe foll d > } . yonr | 1a } 
ihes its full development in about 12 hours, and then to be able to report that very few of the vaccinations have 
subsides | disappears. as a rule to 72 hour ) 
‘ ACL and disappears, as a rule, in 45 to ¢% urs. een followed Vv severe reactions. We ao not yet know what 
1] } 
pens oO asional aS cla l ehianre thi here 1s | : . . ; . 
ens occasions especialy m children, that ti the conditions are which bring about the moderate and severe 
no local reaction, but this is rather a rare occurrence, reneral reactions. 
the red and swoll ares av be unusually large 4 | } 
( ad and ollien area ma e unusually lara Che fact that a man mav alieadv have had typhoid fever at 
re rom the point of inoculation to the elbow or even f 
some time in the past seems to increase the Chances oO a 
iy to the wrist. The excessively severe local reactions 
moderate or severe reaction. Up to the present (December, 
] } ° , 
articularly painful, and the men are able to use the , 
% , 1909) we have collected rds of the vaceimations of 124 
ght work without discomfort: and it aus never | } 
: : e such cases and reference to the chart on this page will show an 
essary tO make local applications to the arms, or to , 3° 
: OP ae : ; undoubted difference in the severity of the reactions those 
arm into a sling. The severe local reactions subside : : : 
who have had. and those who have not had, tvphoid. 
is quickly as the average and there are fortunately not aa , ; 
, _ , . The 124 cases who had previously had typhoid were ar- 
nv of them. The local reaction extends up the arm : 
: 7 — : ranged in seven five-year groups in the hope that s would 
! ary glands 1n a considerable Number of Mstances. : : ; . ; , , 
iohtl 1] ’ show how long the hypersensitiveness to typhoid lasted, but 
iph nodes are slightly swollen and tender on pressure, 
, 1) , , —_ the figures are inconclusive, \pparently it lasts for 50 1 i) 
asionally the man will call attention to them. The 
~— i. 4 | ] *~ } ears, Dut the number of cases tis quite small, and other Tac- 
oms referable to the glandular swelling disappears in 
) } ¢.)] ) , tors, such as advancing age, ma e equally lmportant in gy 
e+ hours and are never followed by permanent enlarge- 
rl ng a high percentage of moderate and service reaction 
suppuration, 2 
we seat of the inoculation a smal ard hullet-li] ’ . 
; TABLE. 
nav persist without giving rise to any symptoms for _ = 
two before it subsides. No instance of the con- First Dos Second Dose. rhird Dose. 
esence of This nodule yt vond a coupie ot weeks has ~ = = 
: ] 1 } , . . Cases. = = _ , 
yr snowledge, and the local reaction regaraless of ss Pa - Ps a ha 
I] asses away completely and leaves no scar or mark © = $is fF lB'2/3 2is S/5 
i > Z =~ & L Zz alia 7 ZS ZL, 
sort to show where the vaccination has been made. 
veneral reaction varies In its svmptoms much more 1204. No typhoid 9.9 31.4 ) 0.9 67.8 25.6 5.3 1.1 77.219.2 3.0 0.4 
ns13 - 124. Typhoid 0.4 25.8 12.0 1.6 64.6 23.210.3 1.7 75.019 1 0.0 
e 10ca In children and in man wiuits 1f can be *% within 5 years 0.0 34.615.8 0.0 78.2 17.3 B17 71.4 18.9 9.5 0.0 
+ 33 10° 57.5 24.216.1) 5. 45.1 41.9 9.6 3.272 $.6 0.0 
sald to be absent. In its milder form it causes a transi- "9 _ = 72.4 20.6 6.8 0. 1.4 21.4 7.1 0. M4 . |v 
: ’ ° 20 . 55.5 33.3 11.1 0 65.5 12.525 0. 57.14 , 0 
eacdache and a Teeling ol weariness which lasts trom two 7 o 5 * 67.1 28.514.2 0. 50 i) 0 0 ) 0 
} , . t 2 Ai 100. 0 0 0 1 0 0 0 "5 ) 
e hours to a day, S| ONL nore marked veneral reac- 5 . Hs 10 0 ") 0) () 0 1 “) WO vt H) ) 
ire evidenced by considerable headache and a decided 
lv of lassitude which lasts until about noon of the fol- Not every case of tvphoid leaves the patient in this hyper- 
lav, Occasionally there are chi sensations without susceptible or anaphylactic condition, and the fact that suc h 
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people give a higher percentage of severe reactions than indi- 
viduals who have not been sensitized by an attack of the fever 
was not appreciated until a considerable number of record 


ecards had been examined. The number of cases tabulated 


(124) is so large that the increased severity can hardly be a 
ig 
4__ 3 4 4 al $ 4 Ub A _35 2 2 
! d 
j 7 
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Oy 
a v . P PKACOCYTOSIS 
Cuart I 
neiden Presumablv it is coupled 1 ' vo 
lence resumably it 1s coupied with an Immunity to 


typhoid and it therefore is not to be classed with the hyper- 
susceptibility. of man or animals infected with tuberculosis 
and glanders. To what extent it mav indicate residual 


typhoid affections of the bile tract, urinary tract or intestines, 





. . > ] don . " + ] : } l - : 
is at present unknown. Previous tvphoid will not, however, 
] 1] f +] | lp t 
explain a Oot the marked reactions, 
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It is well known that the severity of typhoid varies in dif- 


ferent epidemics, and also among 


individuals in a single 
epidemic, and one of the causes commonly assigned for this 
individual variation in severity is the varving susceptibility, 
or better, the varying resistance of the patient, and in default 
of any better explanation it seems reasonable to believe that 


the patients who show the greater susceptibility to the vaccin 


are those who would present the least resistance to the disease 
if naturally infected with the living typhoid bacillus. 

Examination of the blood serum after vaccination has heen 
made of a large number of cases and as the results are, as a 
rule, quite similar, the exhibition of two charts, I and IT, will 
suffice as an example. They are neither better nor worse than 
many others, and are offered here merely because they cover a 
greater period of time and greater number of examinations 
than any others which we have made. The men were yacci- 
nated in March, 1909, and weekly observations on the ayvglu- 
tination and on phagocytosis have been made regularly. No 
curve of bactericidal power is shown for we have not vet been 
able to get any method which will give in vitro altogether 
satisfactory results over a long period. 

All agglutinations are done by the macroscopic method, and 
the serum dilutions are made with great care, and can be 
considered quite accurate. An increase in the agglutination 
is often evident on the fourth or fifth day, and by the sixth 
to eighth day a considerable increase is always noted. The 
eurve shoots up rapidly to 1-10,000 and even to 1-20,000. 
The fall begins in about six weeks and continues to approach 
normal more or less slowly so that at the end of 15 months in 
my oldest case it is not evident in dilutions above 1 in 80 to 1 
in 100, In exceptional cases the curve is neither so high nor 
so long as in the chart exhibited. The curve of phagocytosis is 
equally well marked. The rise is sharp and high and the titer 
reached is usually 1-5000. It falls more rapidly than the 
agglutination curve, but even after 10 months in the oldest 
case it has not yet dropped to normal. We encountered rather 
more trouble in developing a satisfactory routine technique 
for this test than for the agglutinations, and our observations 
consequently do not go so far back. The opsonic index when 
obtained by ordinary methods fails completely and the dilu- 
tion method of Neufelt is therefore used. At first the capil- 
lary pipettes of Wright, and human leucocytes, were made 
use of with progressive dilutions of the serum and salt dilu- 
tion and normal serum controls. The titer of the serum is 
expressed by the highest dilution in the final mixture, which 
showed more phagocytosis than the controls. Thus the pri- 
mary serum dilution, 1 in 10, 1 in 100, would become when 
diluted with equal volumes of leucocytes and bacteria] emul- 


sion, 1 in 30, 1 in 300, ete. By this method a rapid inspection 
of the slides eliminates all the dilutions in which the phago- 
cytosis is marked, and only the controls and those slides on 


the border line remain to be counted. In the last few months 


we have adopted the Neufelt method in toto, since in practice 
it takes much less time and is quite simple. The leucocytes 
are obtained from guinea-pigs after aleuronat injections into 
the peritoneal cavity, and the mixture of leucocytes, serum 
and bacteria is made in small test tubes. The serum is in- 
activated at 56° C. for 30 minutes and the mixture is incu 


, When smears are made and stained 


bated for two hours at 37 
with a polychrome methylene blue. 

We have found the strain of tvphoid bacillus to be very im- 
portant. All our old cultures, and even many recently isolated 
ones, are phagocyted spontaneously to such an extent that little 
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Tue PERCENTAGE OF DIFFERENT REACTIONS AT VARYING AGES. 





fference can be seen between the controls and the serum to 
ye tested. After searching through all our stock cultures and ; * 
. . . ° First Dose Second Dose. Third lose. 
nan) ent isolations we selected strains obtained by blood 
ultures in the early stages of tvphoid fever which are almost sit , S| ia = eo! , 
Age. > 5isis Fisit Eis 
completely resistant to spontaneous phagocytosis, and these 2 sis 2 Zs Sse 2/3 Sie 
strains have been transferred at infrequent intervals, and 4 2/2 2 2|8 2 2 <4/A Ble 
mly one out of the several selected has since degenerated to 
: 725 . 72 | 9 ; ( { ) ri 00 5 cases. 
he same condition as the older cultures. With a suitable sdiedetananaen ae siori ee e1e\+ ec = 
id . ° | l . | m * Dies weoe-| | 14 | OF OL | 8) 16 Ob OO 4% 8 ®& Ww 97 
1 e ot tv} or ‘a-plig leucocytes : a rather y 
iltu phoid, guinea-pig leucocytes am l a ler long 00 * 30....cccceeee 61 81. 08 «(01 | 71 | 22 «04 «(OL Sl «15 (08 (Ol 595 
riod of incubation, we found no difficulty in getting regular 90 * 40............| 80. 39 0 01/42/28 08101 73 2 02 O1 163 
und well-marked determinations of the phagocytic power of Oh eR os cdns 246 08 OL 61 2% 07/03 7 29 00 OO 24 
the serum. Se * Ghices 3 6 6 OO 4 8&8 0 OO Bf i5 OO WwW 5 
The leucocyte count is temporarily but regularly increased 
ifter each dose of vaccin. The rise is often to 15,000, and In children both the local and general reactions are exceed- 
s gradual and reaches normal in about a week. ingly mild and cause little or no inconvenience. 
[he accompanying chart shows graphically the percentage 
of severe (103° F. or over), moderate (100° to 103° F.), mild REACTIONS APTER TYPHOID FEVER VACCINATION 
+ , TOTAL 15T QndDgRoO 44T 25D gRD 1st 2D gro 
(up to 10° F.) or absent general reactions in various groups. cook DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE 
1 } . . : . : i a) ee ms an | | "5 OPC 6 SEVERE 
The total reactions recorded is 3640 of which 0.9 per cent + | - nmi 
ee ae =| =| =| 
were severe, 5.7 per cent moderate, 25.3 per cent mild, and 20%, 5 = = 
rr : aa ae . ; a lg = 
68 per cent absent. The same number of reactions grouped 4 == 
¥ : » ‘ a | == - 
wcording to doses shows the following: 80% = =I SS om i wcce 
= ip Sa hele = 
-_— oe - f — 
Ist Dose. 2d Dose. 3d Dose. = oles st 
ree ere 1.0% 2% 0.3% 10% = == 
; cal a == 
Moderate a eae eat 7.7 3.6 3.1 EE 
eee 30.7 24.9 18.7 ook 
ee eee 60.5 68.2 77.8 
The reactions of those who have never had typhoid are as sate [- 
follows (1204 persons) : 
Ist Dose. 2d Dose. id Dose. 40% = 8 as = y 
NOPE OR me 0.9% 1.1% 0.4% 5 « 24 oe REACTIONS. 
- - nm - Yore™ 
SONNE. a ctwncenen 1.0 5.3 3.0 30% - 
ae nea o1.4 25.6 19.2 
DOO: Siveaentaens 59.9 67.8 77.2 20% 
The reactions among those who had had typhoid is as fol- 
ows (124 persons) : — 
Ist Dose. 2d Dose. 3d Dose. - 
severe ‘of oc 1 " ~ or iu NOYES MOYES NOYES 
BO, chavancnntaann 1.6% 1.9% 0.0% pisses TOTAL ona oon 1 Sop MAD TYPNOWD FEVER 
Ree 12.0 10.5 5.4 1) CROUP CASE 610-1 
DE caven Gucesebies 25.8 23.2 19.5 
ROU ésccusxacsns 60.4 64.6 75.0 _ as 1 ce , : 
[he history of the prophylactic use of anti-typhoid vaccin 
In order to learn whether we were making any progress in goes back, as we have seen, to 1898, and it is In some ways a 
eliminating the unpleasant effects of the vaccination, the matter of surprise that a method which promises so much 
first 609 cases vaccinated are compared with the last 750. has been used so little. It can be said that it has scarcely 
The graphic method shows by a glance at the chart that we been used outside of the English, German and American 
lave made decided progress in’ this direction, and that the armies. The reasons for the failure of the method to become 
number of unpleasant reactions has been reduced considerably. popular in civil life, especially in hospitals, institutions, and 
Up to the present time applicants have been vaccinated among gangs of laborers employed on railroads and public 
without regard to age and a few people of 50 or more years works, are worthy of some study. It will help to place the 
of age have been treated, and the reactions have been tabulated conditions clearly before us if we consider for a moment the 
n 10-vear periods, and it is seen from the accompanying table procedure carried out on the appearance of an epidemic of 
that the percentage of cases in which the reaction is absent smallpox. In that event all contacts are immediately vacci- 
decreases with the increase in age and the percentage of mild nated. The newspapers cal! attention to the presence of the 
reactions increases: there is no very marked difference in the disease and many people seek protection at public vaccinating 
moderate and severe reactions at different ages. On the stations or at the hands of their family physicians. In addi- 
Whole, one may say that the younger the applicant the less tion all children must, as a rule, be vaccinated before they can 


marked the general reactions. be admitted to school. All recruits for the army and navy 
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are vaccinated as soon as they are sworn in. These general 
rules are of course the result of years of experience with 
smallpox, for at one time vaccination in smallpox was in 
much the same chaotic condition as vaccination against 
typhoid to-day. We are met at the very beginning in the case 
of typhoid with such statements in modern text-books as 
this: ~ 

The immediate effect of the vaccination is to diminish the re- 
sistance to infection by typhoid bacilli, and if large doses have 
been given this diminished immunity may be very marked. With 
this there is a great increase in both the bactericidal and aggluti- 
nating elements in the blood. With small doses the increased 
immunity is less and persists for a shorter time. This has led 
Wright to advise the giving of two weaker injections in prefer- 
ence to one strong one. ... It is evident that it would not be 
wise to vaccinate during an epidemic as the procedure apparently 
makes the individual less resistant to infection for a time. 

It is difficult to predict to what an extent vaccination against 
typhoid fever may be used in the future. It would certainly seem 
wise to carry it out among troops who are going to infected dis- 
tricts. In epidemics it should not be used, as already noted 
The troublesome symptoms which occur immediately after the 
injection should not be considered as a contra-indication. 

If we are to be guided by the opinion of this writer we 
would not be able to use the method in stamping out an epi- 
demic but must confine ourselves to long-range prophylaxis. 

\nother reason for the lack of appreciation of the value of 
this measure has been the idea that it produced violent reac- 
tions and gives the patient not only a very sore arm but also 
a good deal of prostration, and often headache, fever and 
chills. A report published by Flemings, of the German 
Army, is largely responsible for this. He found that 97.1 
per cent of his cases developed fever and that the average was 
38.4° C. The highest was 40.3° and the lowest 37.2° C. 

There were chills in 63.1 per cent, headache in 61.2 per 
cent, and yomiting in 19.4 per cent. Loss of appetite oc- 
eurred in practically all cases. Albuminuria was present in 
two out of the 91 treated. Herpes labialis occurred in 19.4 
per cent. 

The vaecin used by Fleming was prepared according to the 
method of Pfeiffer and Kolle, and is much stronger than 
ours. ‘They obtain only 5 ce. of finished vaccin from an 
average agar slant while we get about four times as much, 
and this excessive dosage is probably responsible for the severe 
type of general reaction obtained, It is also true that many 
of the earlier vaccinations, even those carried out by Sir A. E. 
Wright, were made with quite large doses and there were, no 
doubt, a good many severe and prostrating reactions. The 
dosage in the early days was based largely on the result of 
inoculations in animals, and was to a certain extent mis- 
leading as the usual laboratory animals are not susceptible to 
the disease, and are relatively resistant to the endotoxins. 
Now that we have found as a result of many thousand vacci- 
nations in human beings, a more suitable and sufficient dose 
we are no longer troubled to any considerable extent with the 
severe reactions. 

The greatest of all obstacles with which we have to contend. 


however, is the very prevalent idea of the negative phase: the 
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idea that an individual is more apt to contract typhoid fever 
for a short time after vaccination than he would have been 
had he not been immunized. The expression “ negative 
phase” we owe to Sir A. E. Wright, who stated that there is 


a drop in the anti-toxic and bactericidal content of the blood 


for a short period following a dose of the vaccin. He « uotes 
Ehrlich and Madsen to the same effect. Reference to his 
paper will show, however, that he was not dealing with the 
effect of the first dose, but with the effect of a dose of toxin 
on an animal already immunized. Ehrlich’s and Madsen’s 
studies were made on the effects of the administration of 
diphtheria and tetanus toxin and not with typhoid or any of 
the group of bacteria which act through insoluble or endo- 
toxins. There are good reasons for believing that behavior of 
these two groups of bacteria is quite different. Because a 
negative phase and increased susceptibility to the toxin de- 
veloped after a time in horses used for the production of diph- 
theria antitoxin, we should not infer that a period of in- 
creased susceptibility follows the injection of killed typhoid 
bacilli or any other of the bacteria which do not produce 
exotoxins.” It does not appear that the effect was to diminish 
the quantity of protective anti-bodies below the normal, but 
merely somewhat below the level attained during a preceding 
immunization. In the same paper he gives several curves of 
the bactericidal power of the blood following anti-typhoid 
vaccination. In two of these there is shown a decided drop 
below the normal after the first vaccination, in a third there 
is a very small negative phase of bactericidal power, and in 
the fourth there is a complete suppression of the negative 
phase. Wright’s* own conclusions as to the practical im- 
portance of the law of negative and positive phase in con- 
nection with prophylactic inoculations undertaken with living 
or sterilized vaccins are as follows: 

In considering, in the light of individual results obtained in 
certain series of anti-typhoid inoculations undertaken in actually 
infected surroundings, the significance of the negative phase of 
bactericidal power after anti-typhoid inoculation, I have called 
attention to the fact that the success of these prophylactic in- 
oculations is imperiled where excessive doses of vaccin are 
administered to patients in actually infected surroundings, or im- 
mediately before transference to such surroundings. Basing my- 
self upon information collected in India by the Indian Plague 
Commission, in connection with Mr. Haffkine’s anti-plague vac- 
cination, I made a similar suggestion in connection with this pro- 
phylactic inoculation. And I have recently learned that the idea 
of a risk attaching to the inoculation of large doses of vaccin in 
infected surroundings suggested itself also to several observers in 
South Africa who had occasion to watch the effect of the anti- 
typhoid inoculation there undertaken. If the suggestion made by 
me in connection with anti-typhoid and anti-plague inoculation 
are justified, we may not reasonably expect to find indications of 
an increased susceptibility to smallpox in the period supervening 
immediately upon the development of vaccinia pocks. It seems to 
me that such evidence can be found. 

A final word on this question will be appropriate. If the risks 
incidental to the production of a negative phase attach, as I believe 
they do, to prophylactic inoculations in the case of all septicemic 
diseases alike, it is obviously incumbent upon us neither to ignore 
nor to magnify these dangers, and, above all, to recognize that 
these risks can be minimized. Let it be observed that the risk of 
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a negative phase comes seriously into consideration only when 
excessive doses of vaccin are employed, and when the prophy- 
lactic inoculations are undertaken in the actual presence of in- 
fection. The remedy lies at hand. It lies in the case where a 
sterilized bacterial culture is employed in the reduction of the 
dose It lies in the case of anti-smalipox vaccination in the re 
duction of the number of insertions; in other words, in limiting 
the elaboration of the toxins by diminishing the area of skin 


surface employed for the culture of the organism of vaccinia. 


We see that in Wright’s opinion the negative phase is not 
ecessarily associated with every immunization process but is 
e to avoidable causes, 7. e., to excessive dosage. In another 
ac states that “where a dose of vaccin which is only 
st sufficient to produce an effect on the blood is administered 
vative phase is elided and there is registered only a 
nositive phase.” 
In preface he again made the following rather char- 


acteristic statement: 


When once it had become clear in the course of an investigation 
into the effect of anti-typhoid inoculation upon the blood, that it 
would be practicable to control the “negative phase” and to 
confer upon a patient the advantages of immunization without 
risk or appreciable delay, the thought lay very near that it might 
possible to elicit even after microbes had made good their 


entry into the body, an immunizing response which would be 


prove 


therapeutically valuable. 


ht quote further, if space permitted, from Wright to 


show that while we should not ignore, neither should we mag- 


the danger of the negative phase. 


[\ 


I woul 


not take so much of your time in considering the 


various aspects of the negative phase had it not proven the 


greatest obstacle to our progress in immunizing the army. 
\s you may know, we have very little typhoid in the service 
n time of peace. In 1908, the last year for which statistics 
re available, the admission rate was 294 per 100,000 strength, 
ith a death rate of 23 against a death rate of 52.3 (1906) 


r Washington, and 34.3 (1906) for Baltimore. The death 
rate in the army is a little less than half that among the civil 
population of military age in the registration area of the 
United States. 

The time when officers and men begin to inquire about the 
enefits of vaccination is after a case or two has occurred or a 
small company epidemic has broken out, The medical officer 
is appealed to and he very probably looks up the subject and 
inds that if he proceeds to immunize the command he will 

roceeding contrary to the advice of many authorities. 
\fter the epidemic is over and the danger past no one is then 
nterested in the subject and it is dropped. 

It will, therefore, be worth while to look upon this problem 
irom another point of view, the experimental one. 

Rh. Pfeiffer, in 1908, summed up our knowledge of the 

gative phase as follows: 

The existence of the so-called negative phase is of considerable 
Importance in the question of protective inoculation against 
typhoid. The existence of this condition was first asserted by 
Wright and said to consist in a heightened susceptibility to in- 
fection among the inoculated, which begins immediately after 
injection and lasts until the beginning of the immunity reaction 


This negative phase of Wright’s has played a great part in the 
literature of anti-typhoid inoculation in late years, and it, more 
than anything else, is to be charged with the reluctance to take up 
the practical carrying out of inoculations in spite of the undeni- 
able results which are obtained when the practice is carried out 
in the proper way. 

It is really rather remarkable that thorough experimental work 
on this subject hardly exists. We have before us only the work 
of Wright and his students, whose method cannot be said to be 
wholly unobjectionable since it is based principally on the so- 
called opsonic effect of the serum, whose importance in the pro- 
duction of immunity is not yet really cleared up, and which, there- 
fore, is hardly sufficient grounds upon which to base such very 
important conclusions. 

In the immunization of animals to various toxins it not seldom 
occurs that as a result of the inoculation of the poison there is a 
temporary sinking in the curve which represents the variation in 
the antitoxic titer of the serum, and this has been designated as 
a negative phase; but it has been very wrongly so-called, since a 
fall below the normal strength of the serum is not observed which 
would correspond to a condition of heightened susceptibility as 
contrasted with the normal. The same criticism might be made 
of the statement of Kutscher and Hetch, that after the second 
inoculation the bacteriolytic titer of the serum fell below that 
produced by the first inoculation; finally, certain clinical observa- 
tions have been brought forward to prove the existence of the 
so-called negative phase: Men have been taken sick with an 
especially severe form of typhoid fever immediately after the in- 
oculation of an anti-typhoid vaccin. There are, however, not a 
very great number of such cases, so that in drawing conclusions 
from them a certain amount of caution is necessary. 

Theoretically the acceptance of a negative phase is an almost 
self-evident consequence of the well-known Ehrlich side chain 
theory. 

Really a certain number of the protective bodies present in the 
normal serum must be anchored at least temporarily in satisfying 
the receptors of the vaccin which is injected, and so cause a sink- 
ing of the bactericidal titer of the serum to appear. The only 
question is whether this fall with the amount of the vaccin which 
is used in actual practice is sufficient to call forth a distinct in- 
crease in susceptibility to infection. It is known from the investi- 
gations of Pfeiffer and Friedberger that in bacteriolysis the ambo- 
ceptors which are anchored at the beginning of the process, soon 
become free and again able to combine, that is, they are cut out of 
the circuit for a short time only. On the other hand, the quantita- 
tive relations of the amount of bacterial substance which it is 
practicable to inject into a man in the shape of a vaccin to the 
anti-bodies which are normally present in the body, are not such 
as to occupy any great number of them; so that the temporary 
anchoring of a certain portion of these anti-bodies by the small 
quantity of vaccin used would be quite insignificant in comparison 
to the entire quantity of anti-bodies present in the body. This 
explanation applies even more forcibly to men who already have 
an increased immunity due to a previous inoculation when they 
are subjected to a second dose than it does to normal men. The 
questions which are here raised are suitable for experimental 
proof only to a certain degree. 

Since 1898, R. Pfeiffer and Marx have followed, by means of 
approved methods, the changes in the blood serum of rabbits 
which had received subcutaneously relatively large doses (several 
cultures) of killed cholera germs. In these experiments a fall in 
the amount of protective bodies already present in the normal 
serum has never been observed; on the contrary, there has often 
been observed even in the first 24 or 48 hours a certain, though 
small rise, which is brought about by the specific irritation acting 
on the blood-forming organs so that they begin to pour out the 
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corresponding secretion. These facts have not been sufficiently 
Quite lately I 


have, together with Friedberger, attacked this problem 


considered by the adherents of the negative phase. 


experiments which have not yet been published we have com- 
pletely convinced ourselves that guinea-pigs, which had received 
under the skin of the back relatively large doses of killed typhoid 
cultures (doses which reckoned according to the body weight 


were many hundred times the quantity of vaccin used to im- 
munize men) did not show a diminished resistance to intra peri- 
toneal infection with living typhoid bacteria, but on the contrary 
showed a distinctly increased resistance, and indeed this increase 
in resistance appeared within a few hours and was demonstrable 
up to the moment when, as we know, a secretion of specific ambo- 
ceptors begins 

In these unequivocal experiments there was, therefore, not the 
slightest indication of a negative phase. One is reminded of the 
older experiments of R. Pfeiffer and Isaeff, which led to the con- 
ception of a condition of (non-specific) resistance as contrasted 
to a condition of true (specific) immunity. 

In our newer experiments a non-specific resistance which arises 
as a result of the injection of typhoid culture, plays the principal 
part in protecting the animal, and this is made quite clear from 
the fact that the guinea-pigs which had been treated with typhoid 
with 
desire to apply these results 


were at the same time made more resistant to infection 


cholera and vice versa. I do not 
obtained with animals, without further experimentation directly 
these things into consideration one 


to mankind, but taking all 


must wish before accepting the existence and the significance of 
the negative phase in mankind, that further experimental data be 


brought forward. 


kmery summarizes the work of Pfeiffer and Friedberger as 


follows: 

They conclude that the fear of a negative phase is exaggerated; 
must not be forgotten that the essence of the “ opsonin 
consists in administering a dose of vaccin, in the first 


and it 
therapy ” 
instance, while the index is low. 
thus no direct proof that the period of the negative 
phase is coincident with the period of hypersensitiveness to infec- 


There is 
tion. And when we compare it with the period of increased sensi- 
tiveness to toxins we find that whereas the negative phase comes 
on almost immediately, the hypersensitiveness to toxins or tuber- 
culin, or anaphylaxis to serum, takes some days to develop. 


In prophylactic vaccination against cholera we hear noth- 
ng of any increase of susceptibility following this immuniza- 


tion. Murata“ has reported its use in a very wide spread 


epidemic of the disease in Japan in 1902. There were 1299 
eases and 902 deaths, 73.3 per cent. The epidemic began on 


the 31st of July and lasted until December 23. The vacci- 
nation was begun on August 5, that is, within a few days of 


the beginning of the outbreak and during the progress of the 


epidemic 77,907 persons were vaccinated; among these there 
were only six cases per 10,000 while there were 13 or over 
twice as many among the unvaccinated. Murata does not 


even mention the negative phase in his report. 

[t is noteworthy that 10 years’ experience with anti-plague 
vaccination ” has shown that there is no basis in fact for the 
hypothesis suggested by Sir A. E. Wright, that a negative 
phase or period of increased susceptibility might follow the 
vaccination, and that experience has shown that individuals 
can be vaccinated on the appearance of an epidemic or at any 
time during its course, and that the vaccination not only does 


In some 
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not predispose to infection, but if given during the ineuba- 


- 
ates the disease, 


tion period actually n itig 


necessary to do more than mention Wright's 


It is hardly 


a negative phase after vaccination against small- 


views as to 
pox to dispose of the question. ‘The contrary view is too 


iaken 


firmly established to be s! 5 

Victor Vaughan, of Ann Arbor, has informed me that his 
results have been quite similar to those of Pfeiffer, and that 
his animals are not more susceptible but more resistant to 
infection immediately after vaccination. 


Col. Leishman “ informs me that the negative phase in anti- 


typhoid vaccination is a negligible factor. 

During the last two vears a considerable number of cases 
of tvphoid fever have been treated with vaccins, and although 
the therapeutic value of the measure has not been determined, 
we have at least found out that it does no harm, and that 
clinically no negative phase follows the giving of vaccins. 

Since the introduction of vaccination in the army we have 
had 135 cases of typhoid among approximately 75,000 men, 
and only one of these was in a man who had been vaccinated. 
He received the first dose in New York and left next day for 
Francisco. The second dose was received 10 days later 
On the 19th day after the 


Infection 


San 
at sea. first dose he was taken into 
hospital with typhoid. probably occurred between 
the administration of the first and second deses while crossing 
the continent. He ran a mild course, the 
reached 103° F. 


other case developed on the same transport in a man who had 


temperature 
once only, and there was no relapse. One 
not been inoculated. 

With this exception there have been no cases among the 
1400 people immunized. 

The procedure has been introduced so recently that it is 


not vet possible to form any idea of the 


amount or the dura- 
tion of the immunity from statistics. 

There has been no opposition from the laity and it is felt 
that anti-typhoid vaccination in the army has successfully 


passed the introductory stage, and that its use should be 


rapidly extending among all those whose vocation exposes 
them to the possibility of typhoid infection. 

The following conclusions on this subject seem to be justi- 
fied : 

1. Vaccination against typhoid undoubtedly protects 


oa 
very great extent against the disease. 

2. It is an indispensable adjunct to other prophylaxis 
among troops and others exposed to infection. 

3. It is very doubtful if there is an increase of suscepti- 
bility following inoculation. 

!, Vaccination during the disease, for therapeutic purposes, 
fails to reveal any evidence of a negative phase. 

>. The statement that vaccination should not be carried 
out in the presence of an epidemic is not justified by the facts 
at hand. 

6. The procedure is easily carried out and only exception- 
ally does it provoke severe general reactions. 

Y. No untoward results have occurred in this series of 3640 


vaccinations. 
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NOTES ON 

A Manual of Operative Surgery. By Sir FREDERICK TREVES, Bart., 

F.R.C.S., ete., and JonarHan Hutcurnson, F.R.C.S. Third 

Edition. Vol. I. 745 pages. (Philadelphia: Lea & Febiger, 
1909.) 

Sir Frederick Treves, in the preface to the first edition of his 
Manual published in 1891, defines its scope in the following words: 
“The present work concerns itself solely with the practical as- 
pects of treatment by operation, with the technical details of 
operative surgery, and with such part of the surgeon’s work as 
comes within the limits of a handicraft. For the selection 
of particular methods of operating I must hold myself answer- 
able. . . I have selected such measures as have appeared to me 
to be the best, and have made no attempt at encyclopedic com- 
pleteness.”’ 

The work, therefore, derives its chief value from being a faith- 
ful statement of the surgical practices of one of the most eminent 
of English surgeons. The present edition to a certain extent lacks 
this personal quality, for the editor, Mr. Jonathan Hutchinson, 
states that “So many additions and alterations have been made 
in this edition that it is really a new work,” and further that 
“The sections on ovariotomy and hysterectomy have been revised 
by Dr. H. Russell Andrews, those referring to renal and vesical 
operations have been revised and extensively altered by Mr. F. 8S. 
Kidd and myself, the section dealing with operations on the 
rectum has been revised and largely rewritten by Mr. A. J. 
Walton. 

The volume covers the fields of abdominal, including gyneco- 
logical, genito-urinary and rectal surgery. It is written in a very 
concise and pleasing style and is very easy reading. Wise maxims 
and bits of good advice abound on every page. The following are 


examples: “In the handling of a sharp instrument in connection 
with the human body a confusion of the intellect is worse than 
chorea.” “ The actual manipulative part of surgery requires no 


very great skill, and many an artisan shows infinitely more adept- 
ness in his daily work.” “ There is no doubt that the fewer the 
implements to which a surgeon accustoms himself, and the 
simpler they are, the better.” “‘ The surgeon who cannot excise 
the vermiform appendix without inventing a clamp for the pur- 
pose has mistaken his vocation.” 

It is not the purpose of this review to discuss the wisdom of the 
various procedures advised in the book. We take it to be a fair 
Statement of the best and most conservative British practice. 
The writers are frankly dogmatic in statement and make no pre- 
tense of giving an extensive review of the literature. It is, there- 
fore, unfair to criticise them adversely for not giving any account 
at all of many operations which are favorably regarded in this 
country. Thus Finney’s pyloroplasty is disposed of in the follow- 
ing sentence: “The very elaborate plastic operation on the pylo- 
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rus devised by Finney, an American surgeon, appears to us hardly 
to require description here.’ It is their misfortune not to be 
better acquainted with this admirable operation. 

One would think from reading this book that the English sur- 
geon is far more cautious than the American. Two noteworthy 
instances of this are the very elaborate method for cleaning the 
skin before operation, and the extreme length of time it is ad- 
vised to keep patients in bed after operation. 

When the writer of such a book as this does refer to the prac- 
tice of clinics other than his own he is in duty bound to have his 
statement fair and up-to-date. This the writers of the present 
work certainly do not always do. In speaking of hernia, they 
describe as the practice at the Johns Hopkins Hospital an opera- 
tion which has now not been performed here in many years. The 
book, on the whole, is very interesting and instructive reading. 

W. D. G 


Atlas of External Diseases of the Eye for Physicians and Students. 
3y Dr. Ricwarp Greer. Only authorized English translation 

by P. W. SHepp, M.D. (New York: Rebman Company, 1906.) 

No more beautiful and accurate plates ever appeared in any 
medical] atlas than in this atlas of external diseases of the eye by 
Professor Greef, of the University of Berlin, and the text accom- 
panying the plates is characterized by its simplicity and direct 
ness and the therapeutic suggestions are all valuable and can be 
conscientiously followed. We find much more valuable subject 
matter than we could reasonably expect in an atlas, and this 
book will no doubt be a welcome addition to an oculist’s library. 
A good deal more care should have been exercised by the transla- 
tor in rendering such a valuable work into English and the loose 
use of the word “eyes” where “lids” are evidently intended, on 
p. 20, should not have occurred, nor the use of the word “ dis- 
infectant”’ for “antiseptic” on p. 55. We do not like such 
‘inobtrusive treatment ”’ 


expressions as “ bacillary content 
“treated medicamentally,” p. 66; “a wave of pus,” p. 74; “ super- 
ficial morbidity,” p. 79; “ necrotogenic,” p. 79, etc., ete., ete. Yet 
the author is not at fault, and he presents the medical profession 
a very excellent and valuable atlas. 

B. B. Browne, Jr. 


A System of Syphilis. Edited by D’Arcy Power, M. B. OxXeEn, 
F.R.C.S., and J. Keogo Murpnuy, M.D., F.R.C.S. With an 
introduction by Simm JoNATHAN HutTcHinson, F.R.S. Vol. III. 
(London: Henry Frowde and Hodder & Stoughton, 1909.) 
Oxford Medical Publications. 

For this volume Professor Osler and Dr. A. G. Gibson have con- 
tributed an excellent chapter on “ Visceral Syphilis,” one of the 
most thorough in the English language, and admirably illustrated. 
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‘The Clinical Aspects of General Paralysis” is discussed by Dr. 


Charles A. Mercier, who lays stress on the close relationship of 
general paralysis and syphilis; all may not agree with him in his 
views, but none but will be benefited by reading this clear presen- 
tation of the question ‘Yaws” is described by Professor Aldo 
Castellani; and, after reading his paper and studying his illustra- 
tions, it is hard to believe that the disease has any connection 
His photographs are splendid, and his description 
Dr. Stanley B. Atkinson writes on 
Syphilis,” and Dr. E. M. 


both valuable 


with syphilis. 
of the disease illuminating. 
Medico-Legal Associations of 
Brockbank on “Syphilis and Life 
The final article is “‘ The Serum Diagnosis of Syphilis,” 


‘Some 
Assurance,” 


papers. 
by Dr. Haldin Davis, who gives a full and comprehensive account 
of the latest work done along this line. All the papers are im- 


portant contributions, and if the editors succeed as well with the 
following volumes, the system will be of lasting vaiue. 


Edited by W. T. Lonecore, M.D. Vol. IV. 
1909. (Philadelphia and London; J. B. 


International Clinics. 
Nineteenth series. 
Lippincott Company.) 

timely and well prepared 

It opens with one by 


This volume contains a number of 
clinical papers on a variety of subjects. 
Flexner, on “ Antimeningitis Serum and the Results of Its Em- 
ployment.” No one is more competent than the author to speak 
authoritatively on this subject; and to foreigners what he says 
should prove especially interesting. Charles Green Cumston de- 
scribes fully “ Epiploitis Following the Radical Cure of Hernia,” 
a condition not often recognized by the surgeon; and there are 
various other papers to appeal to workers in different lines. 


Scientific Memoirs by Officers of the Medical and Sanitary Depart- 

ments of the Government of India. New Series No. 36. Ob- 
servations on Rabies, with Especial Reference to an Atrophic 
Form of the Disease Occurring in Animals. By Mavsor G. 
LAMB, M.D., I. M.S., and Captrarn A. G. McKenprick, M. B., 
I. M.S. (Calcutta: Superintendent Govern- 


ment Printing, India, 1909.) 


Price 9 pence. 


This is a brief but carefully prepared report. It describes the 
passage of the virus of the street through the dog; a peculiar form 
of rabies seen in rabbits and dogs; the susceptibility of various 
animals toward fixed rabbit virus; an attempt to immunize mon- 
keys by means of single doses of fixed rabbit virus injected sub- 
cutaneously; bactericidal properties of the serum of patients taken 
both during the course of anti-rabic inoculations and after the 
treatment had been completed; and protocols. Students interested 
in the study of rabies should give careful attention to this report. 
Practical Points in the Use of X-ray and High-Frequency Cur- 

rents. By ASPINWALL Jupp, M.D., ete. (New York: Rebman 
Company, 1909.) 

As the author states in his preface, this book is intended for 
the general practitioner and no attempt has been made at absolute 
scientific accuracy. 

Part I is devoted entirely to descriptions of apparatus and use 
of the same. This section is to be especially commended as the 
author describes in detail individual parts of X-ray apparatus and 
how properly to use them, a subject which is too frequently cur- 
tailed in most text-books. 

The beginner, by carefully studying this section, will find many 
valuable hints which will save him much useless worry and even 
damage of apparatus. 

Part II is devoted to radiotherapy and to the therapeutics of 
high-frequency currents. The author in a brief manner outlines 
the diseases to which these treatments can be applied. In his 
endeavors to be brief he has sacrificed some of the details which 
to the reader seem essential. 
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Manual of Operative Surgery. By H. J. Warine, M.S., MB. 
B. Se. (Lond.), F.R.C.S. Third Edition. 750 pages. ( Lon- 
don: Henry Frowde and Hodder & Stoughton, 1909.) Oxfora 


University Press. 


The first edition of this Manual appeared in 1898. It was 
‘written with the object of serving as a text-book for the classes 
held in the Operative Surgery Department of St. Bartholomew's 
Hospital.” The work has apparently been very popular in the 
English medical schools, as it has been through three editions in 
The author has compressed a great amount of informa- 
tion into his book, which covers the entire field of operative 
surgery, even ophthalmic operations being included. The subjects 
of general surgical technique, and the sources of wound infection 
are also discussed. The style is concise and categorical. It is 
illustrated with 521 figures, several of which are in color. Many 
of these are from standard works in special departments of surg- 


11 years. 


ery. The book is convenient and not too bulky and deserves a 
wide-spread popularity. 
W. D. G. 


Progressive Medicine. Vol. IV. December, 1909. (Philadelphia 
and New York: Lea & Febiger.) 
The volume contains chapters on “ Diseases of the Digestive 
Tract,” “‘ Genito-Urinary Diseases,” ‘“ Surgery of the Extremities,” 
“ Diseases of Kidneys and Therapeutics,” respectively contributed 
by Edsall, Belfield, Bloodgood, John Rose Bradford of England, 
and Landis. It is only necessary to note the appearance of the 
work which is published quarterly and to whose merits attention 


has frequently been called. 


Principles and Practice. Volume V. Edited by 
D., LL. D., Hon. F. C. R. S., Eng. and Edin., 
(Philadelphia and London: W. B. 


Surgery. Its 
W. W. KEEN, M. 
etc. Per volume, $7.00 net. 
Saunders Company, 1909.) 

With this volume this new practice ends, and Dr. W. W. Keen 
deserves the thanks of the profession for having secured for them 
this useful work, which for some years to come will be regarded 
as the standard in the English language, at least by American sur- 
geons. A quarter of this volume is devoted to the “ Surgery of 
the Vascular System,” by Rudolph Matas; no better authority 
could have been selected for the work and as a result the chapter 
is one of the very best in the entire system and one of the best in 
the language. That on the “Surgery of the Female Genito-Uri- 
nary Organs” is less good, and its bibliography shows a very 
limited reading on this important subject. These two chapters 

fill nearly half the book, and the other half is given over to a 

number of subjects which should have appeared in earlier vol- 

umes, but unfortunately were late in coming to the hands of the 
editor. This gives the volume a rather heterogeneous and padded 
aspect; it would have been better for the omission of one or two 
of the chapters. If there is a call for a second edition of this 

Surgery, it is to be hoped that some one person will be employed 

to edit the bibliographies which follow the chapters, so that one 

correct system of abbreviation may be used throughout. Foreign 
titles are wrongly spelled, capitalized and accented, not to speak of 

a variety of abbreviations of one word which are startling; for 

instance, “Chirurgie” appears in this form and in four others— 

“Chirur.,” and “Chirurg” “ Beitrage,” 
and “ Beitrag” all occur; and there are many 

“Woch” and “ Wochen”; 

In a classi- 


“ Chirg.,” 


ee. 
“ Beit.,” “ Beitrag., 
others, as “ Deut.” and “ Deutsch ”; 
“ Arch.” and “ Archiv”; “ Berl.” and “ Berlin,” etc. 
cal work published by a leading house attention should be paid to 
this detail, for typographical errors are as important to the credit 
of the work here as in the text. 
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A Text-book of Experimental Physiology for Students of Medicine, 
By N. H. Aucock, M.D., D.Se., and F. O’B. Etxison, M. D. 
With a preface by E. H. Sraruine, M.D., F.R.C.P., F.R.S. 
Price, $1.50. (Philadelphia: P. Blakiston’s Son & Co., 1909.) 


“In the revised regulations of the University of London, a 
syllabus of practical physiology has been prescribed, which is 
more in accordance with the actual requirements of the student 
of medicine. The present work is an attempt to put this syllabus 
into practice.” These words taken from the preface by Dr. Star- 
ling explain the object of this work, and as he goes on to give his 
approval of this set of problems, the quality of the work is vouch- 
safed for, although some teachers would doubtless select other 
experiments. In this small book there are four lessons on muscle, 
eleven on circulation, three on digestion, four on respiration, two 
each on the blood and urine, one on temperature, four on the 
nervous system, and six on special senses. It is intended for 
“practical classwork,” and if the student masters the principles 
of these experiments, he will be able to comprehend and treat 
disease intelligently. 


Visiting Nursing in the United States. Containing a Directory of 
the Organizations Employing Trained Visiting Nurses, with 
Chapters on the Principles, Organization and Methods of 
Administration of Such Work. By YsSSABELLA WATERS, Henry 
Street (Nurses’) Settlement, New York City. (New York: 
Charities Publication Committee, 1909.) 

The directory is issued to show what is being done by trained 
nurses in every department of social service and philanthropic 
activity. The author wisely points out the correct principles 
which underlie this movement, “ Purity of motives, integrity of 
work and broad social conceptions of duty to mankind are. 
necessary qualities in satisfactorily carrying out the daily rou- 
tine.” She further adds that “visiting nurse associations em- 
phasize the importance of a work organized distinctly for the 
purpose of supplying trained nurses to give home care to the 
sick poor and to those of small means. How well this purpose 
has been put into practical form is shown by the statement that in 
August, 1909, there were 566 such associations in the United 
States with 1413 nurses. To those persons who contemplate the 


establishment of similar organizations in future this volume will 
be indispensable 

The directory which follows is very carefully compiled and 
furnishes all the information needed to answer any inquiry in 
reference to the various societies. The book is a very creditable 
example of what the trained nurse can do in the line of book- 
making. It is a useful manual for the guidance of all who are 
planning similar associations in the city or country. 


A Handbook of Medical Diagnosis. For the Use of Practitioners 
and Students. By J. C. Wiuson, A. M., M. D., Professor of the 
Practice of Medicine and Clinical Medicine in the Jefferson 
Medical College, ete. Illustrated. (Philadelphia and London: 
1. B. Lippincott & Co., 1909.) 


This is a voluminous work and contains a large amount of use- 
ful information. Some parts might have been omitted, however, 
Without impairing its value, as it is overburdened with detail. 
The manner of presentation is not novel, and some of the latest 
work is not referred to, even though otherwise very comprehen- 
Sive. Thus in discussing tabes and general paresis no reference 
is found to two points of great practical importance; the occur- 
rence of a positive Wassermann reaction and the characteristic 
changes in the spinal fluid. The book is profusely illustrated, and 
should be useful to those who desire general rather than particu- 
lar information on the subjects treated. 

P. W. C. 
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A Practical Treatise on Ophthalmology. By L. WessTer Fox, M. D., 
LL. D., ete. Illustrated. (New York and London: D. Apple- 
ton & Co., 1910.) 


This is another text-book on ophthalmology, but just what 
‘call’? the author heard when he concluded to issue to the medi- 
cal profession and students this volume has not been ascertained 
by the reviewer after rather careful perusal. Most of the matter 
contained therein is presented in more authoritative and con- 
vincing form in several other American text-books, and the author 
has failed to vitalize the book by a sane and definite system of 
therapeutics. Like to the man overboard, to whom is thrown 
numerous articles by which he might save himself, so the author 
offers at random, numerous suggestions from which the reader 
may possibly select the right ones to treat the patient safely and 
judiciously. On the other hand he may find to his and to the 
patient’s regret that he made the wrong selection. On practically 
every subject the author gives evidence that he has not reached a 
stage of mental tranquility and equipoise as regards the thera- 
peutic measures which he himself prefers and adopts, and the re- 
sult is that the reader is left in doubt. 

Again many of the therapeutic measures which he advocates 
we do not approve of. For instance, we would not think of ad- 
vising corrosive sublimate irrigations in such strength as 
(1-2000) in gonorrheal ophthalmia; for such a strength would 
tend to injure and macerate the corneal epithelium, which is al 
ready subject to injury by the gonorrhea! pus. In the same dis- 
ease we would not use eserine if the cornea should become 
steamy, as the author says he has done during the last few years, 
nor do we use cold compresses, but we do advocate the very fre- 
quent irrigations with boracic acid in warm water which the 
author does not emphasize at all in his apparent anxiety to do 
something with lotions containing six ingredients applied on 
cotton pledgets. The author states that in gonorrheal conjuncti- 
vitis the inflammation and edema may be reduced by .... or by 
incisions of the lids at the outer canthus (p. 145) to relieve 
pressure on the eyeballs. 

We consider it a very serious omission, when he failed to add 
that this would practically never be necessary. If we continued 
to call attention to therapeutic suggestions which we do not ap 
prove of we would practically have to rewrite the Therapeusis of 
the entire book, so we will say that we do not approve of salt- 
injections in iritis, nor calomel dusted on phlyctenular ulcers, 
nor the use of peppermint water or of quinine in “eye” washes 
(p. 144), or of rose-water (which is usually kept on hand so 
long in most drug-shops that it is turbid with bacteria or fungus 
growth). Considerable fault is to be found with the book in that 
so many preparations are recommended which are not recognized 
by the U. S. P., vide Boroglyerid, pp. 157, 164, Chinosol, p. 158, 
Chloretone, Cerevisine. The reviewer believes that ophthalmology 
can be practiced with splendid success without those preparations 
which are subject to change in composition at the whim of the 
manufacturing pharmacist, and which the average druggist does 
not have sufficient demands for, to warrant him carrying fresh in 
stock. 

There is an unfortunate error in regard to the trial-frame on 
p. 640, and the remarks made regarding the taking of measure- 
ments for spectacles are almost foolish. The dogmatic assertions 
that “when phlyctenular conjunctivitis is met with in adults 
there is always a history of ocular involvement in childhood,” 
p. 153, and on p. 238, “In episcleritis the iris is always dis- 
colored and sluggish, although no iritis is demonstrated,” and on 
p. 241, “In scleritis there is marked impairment of vision,” 
suggest the surprising and “wild” answers seen on some stu- 
dent’s examination papers, and we should hardly expect them, set 
down in cold type, in a “ Practical Treatise on Ophthalmology ” 
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published by the professor of eye diseases at a large medical edii- 
cational institution. 

These, then, are some of the faults, and while “the” book -s 
readable, there are no special virtues. As far as the students are 
concerned, several smaller books cover the field more satisfac- 
torily, and as for the medical men and ophthalmologists, they 
can dig in the gold mines of four or five text-books of ophthal- 
mology for themselves, with Gray’s Anatomy and a good Path- 
ology by their side. 

B. B. BRowneE, JR. 


Infectious Diseases. A Practical Text-book. By CLaupe Bv- 
CHANAN Ker, M. D. Ed., F. R. C. P. Ed., ete. (London: Henry 
Frowde and Hodder & Stoughton, 1909.) Oxford Medical 
Publications. 

The title of this work is exact, it is distinctly practical; and 
the book itself a most excellent guide. The diseases selected and 
described by the author are those treated in the City Hospital ia 
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Edinburgh, of which he is in charge. They are measles, rubella, 
searlet fever, small-pox, vaccinia, chicken-pox, typhus fever, re. 
lapsing fever, enteric fever, diphtheria, erysipelas, whooping. 
cough, mumps, and cerebrospinal meningitis. This is without 
doubt one of the best of the new Oxford Medical Publications, 
and a work which should have a large sale. Few can write with 
more authority then Dr. Ker, and there is no better book on this 
group of diseases in the English language. The author’s style ig 
delightful; he is master of the true “ clinical” method of instruc. 
tion, and his work shows the results of long years of experience 
and thought. His judgment is sound, as is well marked in his 
treatment, but each division of his subject is handled with a mas- 
ter’s skill. This work should be in the hands of every general 
practitioner and is suited to American conditions as well as to 
those of Great Britain. It is thoroughly up-to-date, and the illus. 
trations are as good as can be found. All in all, it is a first-class 
work, and ranks with the very best. It is a rare pleasure amongst 
the immense amount of commonplace work to find a book which is 
preeminent in quality. 
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